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SHALL WE PLOW UNDER THE ‘‘ENGINEERS’’? 


By P. H. DAGGETT 


Vice President of the Society; Dean, College of Engineering, 
Rutgers University 


The principle of engineering registration is now an accomplished 
fact in all but thirteen of the states. Beginning over a quarter 
of a century ago with the adoption of a registration law in Wyo- 
ming, there was a sudden spurt just after the world war when 
over a period of four years one half of the registration laws now 
in force were enacted. Seven more were added during the past six 
months and further additions are likely within another twelve- 
month. 

The constitutional basis for these registration laws lies in the 
police powers of the states to promote the public welfare by safe- 
guarding life, health, and property. Therein, and therein alone, 
lies the constitutional warrant for these acts. In the states in 
which comprehensive registration laws are in force, to practice or 
to offer to practice engineering without being legally registered is 
a misdemeanor punishable by fine or imprisonment. In one of the 
states an offer to practice is defined as a verbal claim, sign, ad- 
vertisement, letterhead, card or im any other way representing 
oneself to be an engineer. Thus is the way opened for the use of 
registration as a protection of the title. 

The extent to which this power over the use of the title is al- 
ready being exercised was pointed out at the summer convention 
of the A. I. E. E., in a significant address by D. B. Steinman which 
appears in the August number of Electrical Engineering. That 
the exercise of this legal power will be extended in the future is as 
certain as anything can be, and a careful reading of the registration 
laws will convince the most skeptical that there are real teeth in 
most of these laws. ; 

But the movement has further possibilities of major interest 
to the engineering colleges. There is a growing sentiment in cer- 
tain quarters, to which public expression has recently been given, 
that the engineering profession ‘‘will have to take steps, as has the 
medical profession, to limit entrants (to engineering schools) 
to the number the profession can reasonably absorb.’’ Just how 
this is to be done is not clear, but the urge is there and however 
ill-advised and unnecessary it may be it will probably have to be 
reckoned with sooner or later. 
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Engineering has long since ceased to be a matter of private 
practice by the individual, a fact which makes comparison with 
the professional status and needs of the lawyer and physician diffi- 
cult if not irrelevant. That the medical profession has been en- 
hanced by a reduction in the number of medical schools, and the 
restriction of enrolment therein does not necessarily argue that 
the same medicine will be good for the engineering profession. 
And it would be a super-planner extraordinary who could predict 
with any degree of certainty the number of recruits which the 
profession is capable of absorbing at any given period of time. 

In the States which now have registration for engineers prob- 
ably less than twenty per cent of the individuals who designated 
themselves as engineers in the 1930 Census hold valid registration 
certificates today. If the engineering profession is to be limited 
strictly to those whose work is of such a nature as to demand pub- 
lic licensing as a safeguard to life, health and property then what 
shall we do with the other eighty per cent? If the restrictionists 
win the day then there will be nothing left for these ‘‘engineers,”’ 
there will be nothing left for the thousands of the younger genera- 
tion whose entrance into a career may best be made through the 
medium of an engineering training, but to be ‘‘ plowed under.”’ 
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THE ENGINEER IN AMERICAN LIFE 
By RAYMOND WALTERS 
President, University of Cincinnati 


The profession of engineering has made an important contri- 
bution to American civilization. To substantiate this tribute I 
could readily specify achievements ranging geographically from 
the Atlantic lighthouses to the Golden Gate Bridge and from the 
Great Lake cities to the Galveston sea wall—works in which engi- 
neering has made innumerable applications of science to the life of 
the American people, to their activities on land, water and air, to 
their health, safety and comfort. Moreover, many of these works 
possess the ancient Greek virtue of beauty bound up with utility. 
And in the production of these works, engineers have attained a 
record marked by efficiency, by professional integrity, and by per- 
sonal honesty. 

A considerable measure of this record has been due to the old 
American traditions of engineering, with their emphasis upon 
thoroughness, honest dealing and rigor. To these have been added 
the spirit and the method of modern science which the engineering 
profession has absorbed and made its own. 

It has been the engineers who have applied the findings of ab- 
stract science in marvellous ways in transforming the modern 
material world. 

You may recall that, some seventy years ago, at the dedication 
of a scientific institution in England, Thomas Henry Huxley com- 
mented upon the worship which the practical men of that day, 
the leaders of industry and business, had for ‘‘rule of thumb’’ and 
their contempt for science as ‘‘speculative rubbish’’ having no real 
relationship with every-day life. In both England and the United 
States there are very few vestiges left of that attitude. I believe 
it is the engineering profession that has largely changed this old 
point of view. It has been the engineers who, as public servants, 
have demonstrated, paraphrasing and modifying the words. Hux- 
ley used, that science is not speculative rubbish; that theory and 
practice have a vital relationship ; that the scientific habit of mind 
is not an impediment but very definitely an aid in the conduct of 
ordinary affairs. 

This has come to pass, I think, because, in American schools 
and colleges of engineering, our teachers have had an understand- 


105 


¥ 
: 
onists 
” y 
pers, 
enera- 
h the 
q 


106 THE ENGINEER IN AMERICAN LIFE 


ing and grasp of what scientific research means. They are them- 
selves often engaged in research work, as far as their time and 
resources permit. They are showing the spirit which makes engi- 
neering a true profession. - Specific evidences of these statements 
are abundantly supplied in the reports of the Committee on Gradu- 
ate Study and the Committee on Engineering Research as presented 
today by Professor Hammond and Professor Blalock. For the 
development of this professional spirit which permeates the vari- 
ous branches of engineering, I believe great credit is due the 
‘*founder societies’? and other national professional societies, and 
I am convinced also that a fine contribution has been made by the 
Society for the Promotion of Engineering Education. 

So much for the past and the present. What about the fu- 
ture? To this question answers are being given by speakers on 
this program upon the general theme ‘‘Looking Ahead.’’ We are 
hearing proposals regarding undergraduate engineering educa- 
tion, graduate study, and research as an instrumentality in engi- 
neering education. Tomorrow there will be discussion as to pro- 
fessional status, the employment of graduates, and other topics. 

My own thought about the future of engineering is optimistic. 
I believe it is destined to be a greater profession than ever. 

As to the immediate future there appears to be a turn upward 
in the employment of engineers. We shall hear reports on this 
at the session tomorrow morning. The prospect seems favorable 
for a good attendance in engineering schools next fall, particu- 
larly since President Roosevelt’s announcement today of continu- 
ance of Federal Emergency Relief funds for student employment. 

Numbers, however, are no criterion as to the true prosperity of 
the engineering profession or any other profession. Of that I 
feel convinced after a study made by the Committee on Standards 
of the American Council on Education, of which President Wick- 
enden is a member and of which I have the honor to be chairman. 
In our study we considered the professions of law; medicine, col- 
lege and university teaching, and engineering. We dealt with a 
question now being raised in each of these fields, should the numb 
of professional students be restricted ? 

As to numbers our report showed that there were in 1930 some 
282,000 men engaged as technical engineers. This represented an 
increase over 1920 of about 50 per cent, as compared with an in- 
erease of 16 per cent in the population for that decade. The per 
eapita proportion in 1930 was approximately one engineer for 425 
persons; and, of those enrolled in the professional societies, ap- 
proximately one engineer for 850 persons. 

I shall not weary you with statistics, but shall give you simply 
a compendium of what are important comparisons: 
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For each 100,000 population for the country in 1930 there were 
116 physicians, 131 lawyers, and 231 engineers. Stated in another 
way, there was one physician for every 852 persons, one lawyer for 
every 762 persons, and one engineer for every 425 persons. 

We need not be overwhelmed by this comparison. There may, 
indeed, be a fallacy in the comparison itself, inasmuch as engineers 
do not perform individual service for the population as do lawyers 
and physicians. 

You will remember that, in his presidential address before this 
Society on Monday, Dean Williams analyzed statistics of profes- 
sional growth with the conclusion that, in view of the enlargement 
of usable scientific knowledge, ‘‘we may expect a 68 per cent in- 
crease in the annual demand for engineers in the first years of 
normal operations. ’’ 

Varied views, some favoring, some opposing reduction in the 


“number of professional students were quoted in the report of our 


Committee on Standards. 

There are persons who maintain that the whole problem of the 
professions should be dealt with by governmental action, by broad 
social planning. Whatever our opinions may be, it is manifest 
that, at the present time, no federal or state action is likely. (My 
own opinion, may I say, is emphatically opposed to any such na- 
tional occupational council as has been proposed by one school of 
educational economists. ) 

There are persons who favor judgment by the profession, 
through its official organizations and commissions. Their doctrine 
has been challenged by an economist who asserts that ‘‘the history 
of groups that have had the power to determine their numbers offers 
conclusive evidence that that power will be misused.’’ Whether 
the present advocates of control by the professions can work out 
an effective program without detriment to the public good remains 
to be seen. 

I shall now venture my own thought about the limitation of 
numbers, representing not the findings of our Committee on 
Standards but simply the personal view of its chairman. My 
opinion is based on two assumptions: 

The first is that, in our American democracy today, we should 
accept as basic the old Benthamite doctrine of the greatest good to 
the greatest number. We should have in mind less the advantage 
of the profession and of those in it than the advantage of all the 
people. 

A second assumption is that the good of the people is so pecu- 
liarly dependent on the service of the professions that satisfactory 
conditions within the professions are a matter of public concern. 
The social welfare of all citizens and the personal welfare of each 
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citizen are bound up with how the lawyer represents us; how the 
physician averts disease and, when we have it, heals us; how the 
engineer builds the bridge over which we ride. 

With these two assumptions in mind I propose a new approach 
to the question of limiting numbers in the professions, including 
engineering—the approach which emphasizes quality rather than 
quantity. By quality in the engineer I refer to expertness, per- 
sonality and character. Apply these criteria and there will be no 
flooding of the engineering field. The students who do qualify on 
this three-fold basis will be rightfully admitted to the engineering 
profession and they will in all likelihood be successful and con- 
tented and will receive commensurate rewards. Most important 
of all, in accordance with our democratic principle, the American 
people will be well served. 

A few words to define what I mean regarding qualifications. 

Expertness—Since engineering has various divisions and 
fields, standards of expertness may possibly be determined for 
each and the aptitude of the individual may be measured accord- 
ingly. This might be done for the three classifications of functions 
in engineering outlined yesterday by Professor Doherty of Yale. 
Expertness represents a combination of native ability, training, 
and experience. Of such a combination there is no oversupply. 

Character.—The best I can suggest here is to paraphrase the 
definition which William James once gave of an English gentleman. 
It would then be as follows: ‘‘ An engineer of character is a bundle 
of specifically qualified reactions, a creature who for all the emer- 
gencies of life has his line of behavior marked out for him in ad- 
vance.’’ The kind of behavior which the engineering profession 
expects of him I have already indicated. 

Personality——Personality is the sense of vitality which a man 
gives us, the feeling that he meets life not passively but actively. 
The lack of personality has probably caused more failures among 
engineers in dealing with the public than lack of expertness. Even 
in research work, Dr. Thomas Spooner found that 84 per cent of 
the deficiencies analyzed were due, not primarily to lack of technical 
ability, but to temperamental and personality weaknesses. 

The questions immediately arise in your minds. Can we teach 
character and personality? Can we measure them? 

As an old teacher, I myself have a great skepticism concerning 
character-training courses. Books on personality I consider non-. 
sense and worse, with their so-called methods of selling oneself, 
‘‘putting across’’ one’s personality. Our first obligation is, I 
think, to fill our students with scorn for these cheap devices for a 
glittering and sham success. It has always seemed to me that’ 
Woodrow Wilson was eternally right when he said, while President 
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of Princeton University, that ‘‘ Character is a by-product. It comes 
as a consequence of a life devoted to the nearest duty, and the place 


. in which character would be cultivated, if it be a place of study, 


is a place where study is the object and character is the result.’’ 

I believe we can teach character and personality to the extent 
that we arouse in the minds and the hearts of our students con- 
tempt for shabby work and a devotion ‘and an enthusiasm for sound 
work. This type of indoctrination is not only justified but essen- 
tial in a confused world in which all sorts of twisted thinking and 
queer doctrines beset our youth. 

Now we must not exaggerate or make Polyanna claims. We 
can nevertheless assure our students that sound work done faith- 
fully and persistently will gradually build within them the finest 
character and personality of which individually they are capable. 
We should frankly say that, in St. Paul’s phrase, there are ‘‘ gifts 
differing.’’ But we can also assure them that some of the greatest 
and noblest work in this world has been done by men of no super- 
lative mental gifts but possessing the powers of character and per- 
sonality which they built within themselves by devotion to some 
great cause. 

Can we measure character and personality? Certainly not on 
any rating scale which has yet been devised (or I think ever will be 
devised). But apart from attempts at precise measurement there 
is a sensible and essential basis for estimating the integrity, the 
reliability, the inner vitality of an individual. That basis is simply 
the observation by fair-minded persons who have watched his work 
as to how faithfully and enthusiastically the individual does his 
work and, of course, on the side of expertness, how well he suc- 
ceeds in it. 

If it be granted that expertness, high character and vital per- 
sonality are essential requirements of the engineer, the question 
arises as to who shall measure these qualifications and how. 

There are already agencies in the professions which pass upon 
qualifications of mature individuals. Approval is indicated by 
admission to membership in the American Bar Association; in the 
Americah Medical Association (with other national organizations 
of specialists) ; and in the national societies in branches of engi- 
neering as well as the Society for the Promotion of Engineering 
Education. 

These are excellent agencies and it is to the advantage of the 
nation, in my opinion, that they should flourish. However, as I 
see it, the broad problem of qualifications for engineering must be 
met earlier than the professional societies can act. Earlier selec- 
tion is essential, both for the good of the engineering profession and 
in justice also to the masses of young candidates who are really not 
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fitted for engineering and who should not be encouraged to waste 
money, energy and time in futile preparation for it. 

I suggest that the engineering school is in a position to serve as 
an early selective agency as well as an educational institution, that 
it is qualified to judge and sift candidates for the profession. 
Good engineering schools have been doing’ precisely this for many 
years. My point is simply that the selective function should be 
emphasized and strengthened. To strengthen will require that 
deans and faculties improve procedures of admission, advancement 
and graduation, utilizing whatever devices have proved worthy. 
To strengthen will require appraising the character and personal- 
ity of students; no task facing a dean and faculty calls for more 
care, wisdom and humility. 

I would summarize my thought as follows: 

1. If we should conclude (we may not, but if we should con- 
clude) that the increase in the number of engineers has recently 
been disproportionate to population increase, the solution does not 
lie in a quantitative but rather in a qualitative approach. Exact 
high standards and the oversupply will cease. A qualitative basis 
will be to the advantage of the nation and of the profession. 

2. Later criteria, such as professional society membership, are 
valuable but an earlier selection from the mass of candidates is 
fairer to them and better for the profession. The engineering 
school may effectively serve as such a selective agency. 

3. In its selective function the engineering school has a difficult 
task but one of great importance. Each school should hail quality 
as its obligation and goal as never before. 

A few words, in closing, in regard to the future of engineering. 
As I said earlier, I am optimistic about the profession as I am about 
our economic and social order in the United States. You are fa- 
miliar, of course, with the assertion that technological changes due 
to scientific inventions will be such as perpetually to force millions 
to remain idle. You are probably familiar also, but it is so funda- 
mental as io bear repetition, with the answer of Professor Millikan 
of the California Institute of Technology, when he pointed out that 
the proportion of our American population gainfully employed rose 
from 34 per cent in 1880 to 40 per cent in 1930, an increase in the 
very half century in which scientific inventions were sweeping away 
older industrial techniques. No flight of imagination but merely 
a sense of history leads us to.predict many opportunities for youth 
in the future, perhaps as different from those of the present as the 
automobile and the radio are from the Conestoga wagon and the 
first Morse telegraph. 

Dean Williams, in his presidential address asked, will the ‘‘eur- 
rent of progress slacken or diminish when there is no exhaustion 


i 
a 
Pa 
3 


waste 


‘ve as 
, that 
ssion. 
many 
ld be 

that 
ment 
rthy. 
onal- 
more 


con- 
ently 
3 not 
ixact 
basis 


are 
es is 
ring 


icult 
ality 


ring. 
bout 
> fa- 

due 
‘ions 
nda- 
ikan 
that 
rose 
the 
way 
rely 
yuth 

the 

the 


eur- 
tion 


THE ENGINEER IN AMERICAN LIFE 111 


of nature’s resources, when the needs of men are unlimited in 
variety, and when the usable scientific knowledge is ever in- 
creasing ?”’ 

His answer that he thinks not is reinforeed by the recent work 
of President Charles F. Kettering of the General Motors Research 
Corporation. 

There seems to me to be sound sense in the declaration of Presi- 
dent Kettering: ‘‘The world isn’t finished. We have only begun 
to make it a better place to live in.”’ 

What of the engineer in this approaching era? If, to profes- 
sional expertness, he adds the character and personality which the 
world demands of its leaders, the engineer will increasingly per- 
form a great service for our country. More than ever he will, in 
addition to technical positions, serve as administrator in industry 
and in business, and in the new fields of public service. He will, 
in manifold ways, contribute to the stability, the beauty and the 
dignity of human life. 
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COMMITTEE ON OBJECTIVES AND LENGTH OF 
CURRICULUM 


MAJORITY REPORT 


The number of years required for an education in engineering 
is too complex a matter to be settled simply by a ‘‘yes’’ and ‘‘no”’ 
vote on a single proposal. The length of a curriculum properly 
depends upon its objective, and there are different objectives to be 
reckoned with. Moreover, there are important practical factors 
which bear upon the question. For illustration, (1) under the ex- 
isting industrial régime engineering graduates, unlike those in other 
professions such as law and medicine, have a choice as to whether 
they will end their formal education after four years and take a 
job, or continue longer on the prospect of a better ultimate return; 
(2) there are indefinite gradations in the nature of work which an 
engineering graduate may enter from highly technical activity on 
the one hand, to business on the other; (3) some of the larger in- 
dustries provide opportunities for further formal study; (4) study 
at college is expensive, and the duration of active professional life 
is limited; and (5) the prediction of ability and aptitude is still in 
an undeveloped stage. These are all matters which must be taken 
into account in any rational plan that will serve present needs and 
at the same time tend to guide future developments into constructive 
channels. Thus the lines of the Committee’s study have not come 
to focus upon a single time-span of formal training applicable alike 
to all phases of education associated with engineering; rather, they 
have indicated the desirability of different spans—some less, some 
more, than four years—and of a reasonable flexibility in institu- 
tional choice regarding these. In other words, the Committee feels 
that the profession has not yet reached a stage of development at 
which it ean wisely set up, even as an ideal, a complete and fixed 
single pattern according to which the duration of formal study at 
college should be set. 

However, this is not to say that we should have no pattern at 
all. Certain aspects of the matter do seem clear and the most 
should be made of these in an effort to establish at least the most 
general forms of patterns that now seem desirable. Then by fur- 
ther experience, study, and planning, these may become more defi- 
nite and perhaps finally integrated into a master educational pat- 
tern. The Committee accordingly concludes that the Society may 
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well take preliminary action at this time. It can (1) undertake to 
establish a more definite and unified conception of the broader ob- 
jectives of educational programs; (2) suggest certain corresponding 
tentative time-spans of formal study at college which seem reason- 
able from the point of view of the present; and (3) encourage ex- 
perimentation with certain supplementary educational provisions 
which might have a direct favorable bearing upon the problem. 
The hope would be that out of the consequent developments during 
the next decade a rational and more adequate answer to the length- 
of-curriculum question might gradually emerge. 

In its review of educational objectives to the extent that these 
relate to the length of curriculum, the Committee naturally turned 
to the S. P. E. E. Report (1923-29) to various individual studies 
published since, to opinions from a number of engineering educators, 
and to the character of actual engineering service as it now appears. 
As already indicated, one does not find in all of this a very clear 
way out so far as the length-of-curriculum question, as an isolated 
matter, is concerned ; yet one does find a reasonably uniform direc- 
tion of thought regarding objectives, with respect to which the 
curriculum question may possibly be resolved. 


RECOMMENDATIONS 
The Committee recommends the adoption of the following: 
There are three general types of function associated with engi- 
neering service, and all of them are essential to a balanced profes- 
sion. These are represented by 
(A) the technician who performs the routine tasks associated with 
engineering work; 


(B) the engineering practitioner and the supervisor who carry on — 


the usual engineering and industrial operations; 

(C) the creative intellectual leader in the higher levels of engineer- 
ing service either on the scientific side, in industrial admin- 
istration, or in public service. 


These three classifications do not refer to students or even neces- 
sarily to individual engineers, but to types of function associated 
with engineering practice; not to college, but to the profession. 
Moreover, they include all phases of activity associated with engi- 
neering. For brief illustration, 


(1) In purely technical service, 
Classification A: the routine draftsman and calculator, 
B: the usual designer and application engi- 
neer, 
C: the creative engineer and analyst; 
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(2) In administration, 
Classification A: the sub-foreman or supervisor of routine 
operations, 
B: the supervisor of construction and the fae- 
tory foreman, 
C: the factory or sales manager and chief 
engineer ; 
(3) In sales, 
Classification A: the sales clerk, 
B: the salesman of standard apparatus for 
usual applications, 
C: the creative sales-engineer who can dis- 
cover new and profitable possibilities 
for his customer and get the business. 


The first classification (A) is already recognized by the Society 
(S. P. E. E. Report, p. 110). The other two, (B) and (C), are 
still largely lumped together. Hence the above division into three 
classifications instead of two would merely carry out the next ob- 
vious step in clarifying the major phases of function associated 
with engineering, and their implications in educational procedure. 


EDUCATIONAL PREPARATION 


Appropriate educational preparation for each of the three types 
of service is sufficiently different to justify, if not require, three 
corresponding types of programs as indicated below. 


For Classification A 


For this, the technical institute plan has already been adopted 
by the Society, but only partially carried out. The Committee 
indorses this plan which would involve a program of preferably 
two years after high school. 


For Classification B 


Characteristic type of function: To carry on under precedent 
or general direction. For illustration, this involves the exercise of 
judgment within the limits of precedent, and the ability to solve 
problems of established types, in connection with technical, super- 
visory, or sales activity associated with the usual engineering en- 
terprises. 

Objectives of educational program: The training should be 
tested by the graduating student’s ability to understand and solve 
problems, including those involving economic considerations, which 
have been defined for him in rather specific terms, or which are 
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solvable by precedent—that is, by the application of the special 
principles, formulae, rules, or techniques of the particular field; 
by his ability intelligently to carry out tests or studies of a more 
or less standardized type, and to prepare reports which are clear, 
orderly, and accurate; and by his ability otherwise to use the Eng- 
lish language effectively. All of this implies very little emphasis 
upon autonomous work, but the necessity of a reasonable grasp of 
the basic science underlying the techniques and methods he has 
learned to apply, and considerable drill in such applications. 

Length of program: Four years at college should be regarded 
as a norm for this service. 

It should be recognized, however, that there may be good rea- 
sons for variations from this. From the practical considerations 
already mentioned a qualified student in any institution may him- 
self wish to cover either a broader ground at undergraduate level, 
or advanced work at graduate level. Or, an institution may feel 
that its policy should be to cover a greater range of undergraduate 
work than it finds to be possible in four years. Either case should 
be in order. Whatever the future may bring, the Society, under 
the existing practical situation, is not in a qualified position, either 
by decisive evidence or control, to place restriction on variations 
from what may now seem to be a reasonable norm. 


For Classification C 


Characteristic type of function: Intellectual leadership which 
creates new lines of thought and activity. This involves, for illus- 
tration, the analysis, formulation, and solution of complex problems 
of technical, economic, or social nature; invention; the framing of 
policy ; the direction of important engineering and industrial en- 
terprises. 

Objectives of educational program: The training for entering 
professional service leading to this classification should be tested 
by the student’s grasp of the basic science and other fundamental 
knowledge. underlying his field, and by the extent and character 
of his knowledge of the social and economic aspects of engineering 
activity; by his capacity to draw rational inferences from given 
data, to devise, and create ; and by his ability to express his thoughts 
logically and with a scholarly style. All of this implies a large 
measure of autonomous work, and disciplines designed especially to 
cultivate analytical and creative powers, an historical perspective, 
and clear, logical expression. 

Length of program: The optimum length of program for this 
classification is even less definite than that for B. Unquestionably 
it should be longer, but neither the total time nor its distribution 
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between undergraduate and graduate work is indicated as a definite 
matter. Each is variable with respect to individual ability and the 
field of preparation. The more capable the student, the longer the 
total period should be; and, at least under the existing industrial 
régime, the highly technical field requires longer formal preparation 
than does the quasi-engineering activity in the realm of business. 
Moreover, the technical field requires a greater portion of work at 
graduate level than the other. Thus if engineering education is to 
continue to embrace preparation for professional service in any 
band of the industrial spectrum from engineering science to man- 
agement, as it undoubtedly should, then only the most general 
form of recommendation can be made as to the length of curriculum. 
It should be a minimum of four years with appropriate variations 
in the extent and nature of the desirable, if not essential, additional 
work, these depending upon the individual ability of the student, 
the field of preparation, and the special facilities and staff of the 
institution. 


SELECTION OF STUDENTS 


The whole plan contemplated in this report is predicated upon a 
reasonably effective selection of students for the different programs; 
hence it is extremely important that this factor be critically ex- 
amined from all angles. 

In the first place, let us understand precisely what is involved 
in the selection contemplated here. The necessity of predicting 
the student’s future performance is certainly involved; but per- 
formance in what? Not in professional activity, but in a specified 
college course. Prediction of success in a specified type of profes- 
sional work and in a particular college course are two different 
things. Few informed people profess the ability to do the former 
because tests of aptitude and ability are not sufficiently developed; 
but most of us feel at least a degree of confidence in estimates of 
performance in a future portion of a college program, based upon 
actual performance in a past portion. Such estimates are con- 
stantly being made and, apart from a few very noteworthy excep- 
tions, confirmed by experience. And this is the only selection prob- 
lem involved in the proposed plan. 

Now whether the particular course to be pursued is appropriate 
to its objective is quite another matter. This question was settled 
when the general educational policy was settled—that is, when the 
educational objectives were framed with respect to the different 
types of professional function. Professional success is not assured 
by the successful completion of any particular curriculum. We 
have not in the past, and logically cannot in the future, gage the 

practicability of a proposed program on the sole criterion of pre- 
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dictability of consequent professional success. Thus to repeat, once 
the educational programs are settled upon, then the problem of 
intelligent selection and guidance of students is little different 
from that now commonly dealt with. 

The only difference is that which might arise from a possible 
difference in basic educational procedures adopted in the two cases. 
If, for instance, in the C program greater emphasis than in the 
past were placed upon independent work of a project nature, as 
would seem likely, then past success in the usual class procedures 
of the first years might not be as valid an indication of performance 
in the last year or so as it has been. However, a student fitted 
naturally for a B program would not be lost if he entered upon a 
C program. He might be under somewhat more stress, but as- 
suming he could carry the work, he would probably profit by the 
experience. Certainly he would not be harmed. The C program 
obviously must involve sufficient ground work in technical and 
other aspects which characterize the B program to make it possible 
for the C graduate to get a job and work his way, as he must, 
through B activity. 

But even such cases of inappropriate choice should be reduced 
by a planned flexibility. All along the line the next step ahead in 
course should be determined by the student’s inclinations and ac- 
complishments at the time, even during the senior year. The whole 
plan thus should be characterized by a reasonable flexibility as to 
selection, but by rigidity as to the educational objectives of the 
programs. 


SUPPLEMENTARY EDUCATIONAL PROVISIONS 


There are other ways of covering educational ground than 
formal courses in college, and the possibilities of ‘these should be 
further explored than they have been. One is purposeful summer 
reading. Further study in certain non-technical subjects such as 
economics, sociology, English, and history, might be carried out 
during free time in the summer and examinations taken in the fall 
for credit required for the degree. The non-technical content of 
present engineering curricula might thus be enlarged and enriched, 
and some of the objects of proposed longer curricula be attained. 

Another is post-college study. This also would tend to reduce 
the required time in college. But some element of compulsion — 
would have to-be present to assure that the work be covered. Since 
it would probably not be practicable to withhold the degree pending 
the completion of such work, some other form of compulsion would 
have to be found. Possibly the completion of such work might be 
made a requirement for professional certification. 
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The Committee feels that where local conditions may seem fa- 
vorable experimentation along both lines should be encouraged in 
order to determine definitely to what extent such plans may hold 
promise. 


PossIBILITy OF A Two-YEAR TERMINAL PROGRAM 


Since the technical institute plan has not yet been reasonably 
developed so far as concerns the number of institutions offering such 
a program, it is recommended that a committee be appointed to 
study the possibility of establishing programs with a terminal at 
the end of two years, at institutions already providing four-year 
courses. 

V. M. Farrgs, 

H. C. SapieEr, 

D. B. PRENTICE, 

R. P. Baker, 

R. E. Donerry, Chairman 


MINORITY REPORT 


For many years, American engineering schools have turned out 
engineers who have proved to be as well trained technically as any 
in the world. Some of them have dropped back to what the report 
calls the ‘‘A’’ function, the majority have probably carried out 
the ‘‘B’’ function, but many of them have become creative intel- 
lectual leaders in the higher levels of engineering service, in indus- 
trial administration, or in public service, which is the ‘‘C’’ function 
as classified in the report. They have been equally successful in 
technical service, in administration, and in sales service, and no 
special training-appeared to be a pre-requisite to success in any of 
these lines. 

While I am strongly inclined to believe that trade schools that 
are intended to train nothing but mechanics or technicians would 
be a fine thing and that a not inconsiderable portion of young men 
who now enter engineering schools should enter such trade schools, 
there appears to me to be no necessity for planning curricula espe- 
cially for engineering practitioners and for creative leaders. 

The trouble with the engineering curriculum of approximately 
145 semester units that prevails generally in American engineering 
schools is not that it does not make good engineers and creative 
leaders, but that it is not broad enough to fit most of its graduates 
to become high class professional men in every way comparable 
with first-class lawyers, doctors, and the followers of other highly 

regarded professions. 
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The average engineering student (who is far above the average 
of all college students in mentality) who tries to complete such a 
course in four years cannot study enough history, literature, lan- 
guages, etc. to give him the cultural background that every pro- 
fessional man should possess. He finds it very difficult to engage 
in athletics or highly desirable extra-curricular activities like de- 
bating and dramatics. It is not fair or right to our engineering 
students that we should deprive them of these advantages and op- 
portunities. Engineering should be placed on the same professional 
basis as law or medicine. 

By lengthening the curriculum to at least five years, requiring 
about 175 semester units for graduation, thirty units of the humani- 
ties can be added to the curriculum without dropping any of the 
technical work now required, and an engineer will have some time 
for desirable extra-curricular activities. A Bachelor of Science 
degree might be granted after four years with the explicit under- 
standing that the holder of such a degree could not consider him- 
self or claim to be a college-trained engineer, and the professional 
degree might be granted after five years, dropping its use as a 
recognition of achievements after graduation. 

This plan is simple and easy to apply. It meets the needs of 
the engineering student in a very satisfactory fashion. It elim- 
inates the criticisms that are now directed at the one-sided training 
that engineers receive. It can only be put into effect satisfactorily, 
however, if the majority of the engineering schools in the country 
will adopt it and agree to put it into operation at the same time. 

With due respect for the very capable gentlemen who have pre- 
pared the report, I claim that that report is indefinite and incon- 
elusive and has not answered the question which I understood our 
committee was created to consider. That question was: ‘‘Should 
or should not the four-year engineering curriculum be lengthened ?’’ 


My vote is ‘‘ Yes.”’ 
G. M. BuriEzrR 
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REPORT OF COMMITTEE ON ORIENTATION OF 
FRESHMEN 


It was decided that the work of the Committee for this year 
should be a survey of the orientation programs of the engineering 
colleges, the principal feature of which would be an appraisal of * 
the effectiveness of the programs now in operation. 

A somewhat similar survey was made in 1927, the report having 
been presented at the Orono meeting. Replies were then received 
from 109 schools. Only 50 per cent of these were giving either 
orientation work or engineering problems. 

This year’s questionnaire was sent to 122 institutions. Replies 
were received from 113. Of these 14 reported as having no orien- 
tation programs, thus indicating that 88 per cent of the engineer- 
ing schools of the country are actively engaged with some form of 
orientation. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION 
Committee on Orientation of Freshmen 
QUESTIONNAIRE 


3. Is your orientation program handled by 
(a) A separate organization? 
(b) Members of your faculty to whom the work is delegated in ad- 
dition to their regular duties? 
4. If (a), deseribe the character of the organization and how it functions. 


5. If (b), 
(a) Is there a proportional reduction in their regular schedules? 
. (b) Do they receive extra financial compensation for this work? 


6. What is the average size of your Freshman class for the last five years? 

7. What is the average size of the sections handled in your orientation pro- 
gram? 

8. Please state advantages or disadvantages of this size of section. 

9. What are the principal objectives of your program of orientation? 
(Please arrange in the order of the emphasis you place upon each.) 


(Continue on back of sheet, if necessary.) 
120 
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10. To what extent do you make use of Pre-College Guidance as preliminary 
to, or part of, your program of orientation? 

11. To what extent do you use Aptitude Tests and Measurements as re 
liminary to, or part of, your program of orientation? 

12. From your own experience, which of the following general plans do you 
consider best adapted to the attainment of the objectives which you have 
listed above, and why? 

1. Orientation Week. 
2. The Counselor System. 
3. Lectures to Freshmen. 
4, Engineering Problems Courses. 
5. Special Study and Conferences Courses as in Dean Williams’ book, 
‘*Building an Engineering Career.’’ 
(Please describe your own program if it does not fall within this list.) 

13. How ‘serious, in your opinion, is the danger of these orientation programs 
doing too much for the student, thereby weakening his power of inde- 
pendent thought and initiative? 


(Use the backs of the sheets for extensions of your answers and for com- 
ments which in your opinion may be of assistance to the Committee.) 


Questions 3 and 4 ask whether the orientation program is handled 
by a special group devoting its whole time to the work, or whether 
it is handled by members of the faculty as a part of their regular 
duties. 

While in the larger institutions it is quite the common practice 
to have a special administrative officer, such as Dean of Men, Junior 
Dean or Dean of Freshmen, who is responsible for the program of 
orientation, in practically all cases the Dean of the College and 
members of the faculty take care of these programs as a part of 
their regular duties; this work being considered in the same cate- 
gory as service on committees. 

Question 5 asks whether extra compensation is received for this 
work, and whether there is any reduction in teaching schedules for 
members of the faculty actively participating therein. 

So far as the replies to this question indicate, it is not the cus- 
tom to allow extra compensation for this service. 

Question 6. From data reported by 93 schools the average size 
of the Freshman class is 202, the figures ranging from 18 in one 
institution to 650 in another. 

Question 7. Where the program consists of lectures the whole 
class meets together as one section. Where the counselor or ad- 
viser system is used, or with engineering problems courses, the sec- 
tions must necessarily be much smaller, data from the replies indi- 
eating that the number of students per section ranges from 5 to 50, 
with 15 or 20 as the most favored size. 


in ad- 
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Question 8. The answers to this question, where any were given, 
indicate that the number of students assigned to a section is most 
usually determined by limitations of personnel and difficulties of 
scheduling, and not by considerations of what might be the ideal 
arrangement. Where orientation programs include inspection 
trips to industries, visits to the engineering laboratories, and even 
the performance of simple laboratory tests, the numbers in a section 
must of necessity be much smaller. 

Questions 9 and 12 are the most important ones in the whole 
questionnaire. They are likewise the most difficult to interpret and 
to incorporate into a report such as this. 

In the letter accompanying the questionnaire this statement was 
made: 


The committee is of the opinion that the term “ Orientation of Fresh- 
men” for the purpose of this questionnaire should include the idea of 
motivation and be interpreted to mean the proper introduction of the 
freshman to the college courses in engineering as an initial step toward 
“ building an engineering career.” 


This may, in a sense, be regarded as the general or comprehen- 
sive objective, which should, however, be restated in terms of the 
more specific objectives which it includes. 

Forty-two per cent of the colleges of engineering have as the 
significant feature of their orientation programs what is generally 
designated as ‘‘Orientation Week,’’ though the actual length of the 
program varies from one day to ten days. This type of program is, 
as a rule, not designed specifically for engineering students but is 
applicable to freshmen in all departments. The principal objec- 
tives of orientation week may be said to include the general adjust- 
ment of the student to his new environment and new conditions 
upon first entrance to college. The program is largely informa- 
tional in character, and serves principally as a means for getting 
the student acquainted with the geography of the campus, and pre- 
paring him for the more or less intricate procedure of registration 
into the college and the course of his choice. Some of these ‘‘orien- 
tation week’’ programs are so filled with lectures, traffic rules, good 
advice and vocational guidance, compressed into such a short period 
of time, that there is danger of leading to confusion in the mind of 
the student, rather than rendering him real assistance. 

If any definite conclusion may be drawn from the replies as to 
the effectiveness of ‘‘orientation week’’ programs it is that such 
programs are of very doubtful value if they stop short at the end 
of the allotted period, and are not followed up with more individ- 
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ualized contacts with the students throughout all or a part of the 
session. 

Taking up those objectives which apply more particularly to the 
freshman engineering student, the data from the questionnaires in- 
dicate that the first in importance is to give the young student a 
clear and comprehensive idea of what engineering means. Quite 
closely related to this, but frequently stated as separate objectives 
are: 

To teach the student the engineers’ mode of thinking. 

To study the history of engineering. 

To introduce the student to the vocabulary of engineering. 
To direct his attention to the ideals of the profession. 


The second objective in the order indicated by the replies to the 
questionnaire is to assist the student in making a proper choice as 
to the particular branch of engineering he desires to pursue. 

The third objective in point of emphasis is that of assisting the 
student to adopt efficient methods of study and to form orderly 
mental habits. 

Next in importance comes the objective of conserving the stu- 
dents’ initial interest in engineering throughout his first year, when 
he is very apt to be disappointed at finding nothing in his curricu- 
lum which he looks upon as real engineering. 

There are many other objectives in the replies from the different 
institutions, but those noted above apply more particularly to the 
introduction of the young student to the real meaning of the engi- 
neering curriculum and its relation to the engineering profession. 

These others have more to do with the proper adjustment of the 
student to the new social and economic environment he finds in the 
modern college with its many and varied activities, demanding of 
him who desires to receive the greatest value from his college course, 
a carefully adjusted balance between curricular and extra-curricu- 
lar activities. For this he needs skillful and sympathetic guidance. 
The point should never be lost sight of that, while we think of our 
engineering colleges as professional schools, the student in his first 
two years is quite far removed from that professional attitude which 
obtains in the schools of Law and Medicine. 

Question 10 as well as question No. 11 on Aptitude Tests and 
Measurements, was incorporated in the questionnaire on account of 
the attention these matters received at the conference held at the 
Ithaca meeting and at other previous meetings. 

Of the schools which answered this question, 55 per cent stated 
definitely that they had made no use at all of pre-college guidance. 
The remaining schools employ it to a limited extent through dis- 
tribution of literature, visits to high schools and talks to graduating 
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classes. Only a few engineering schools have developed well or- 
ganized programs for contacting high school students and furnish- 
ing vocational guidance with reference to the study of engineering. 

Question 11. Of the schools answering this question, 36 per 
cent made no use at all of such tests or measurements. The re- 
maining 64 per cent report the employment of such tests for a 
number of purposes, very few of which appear to have any specific 
application to engineering aptitudes. 

Question 12. The programs here listed appear to embrace those 
that have been most discussed at previous meetings of the Society. 
The last of these, ‘‘Special Study and Conference Courses as in 
Dean Williams’ Book, Building an Engineering Career,’’-was added 
to the list on account of the interest which this book has created 
since its appearance last year, and also because the program of 
orientation set forth therein contains many valuable suggestions. 

The somewhat extensive use of ‘‘Orientation Week,’’ either as 
preliminary to a more extended program, or as the whole program, 
itself, has already been alluded to, 42 per cent of the schools of 
engineering making use of this plan. 

Sixty-one per cent of the colleges use lectures to freshmen in 
their orientation programs. These lectures are in a few instances 
compressed into the short period of time assigned to ‘‘ Orientation 
Week’’ and are given by the dean and heads of departments. They 
deal with the problem of general adjustment to college life as well 
as with his proper introduction to the engineering curriculum as the 
first step in the students’ engineering career. 

In the greater number of cases, however, these lectures are given 
throughout the first semester or even throughout the whole of the 
first year. 

The Counselor or Adviser System constitutes the principal fea- 
ture of 40 per cent of the programs; Engineering Problems Courses 
account for 25 per cent and programs somewhat similar to that in 
Dean Williams’ book are used in about 20 per cent of the schools. 

These percentages are overlapping and are not independent of 
each other, many schools combining several of the systems into one 
program, beginning for instance with Orientation Week, following 
this with a course of lectures on engineering topics or with a course 
in engineering problems, and taking care of the personal problems 
of the individual student through well organized counselor or ad- 
viser systems. : 

Question 13. The insertion of this question appears to have 
occasioned a considerable degree of surprise, in spite of the fact 
that in practically every conference where the subject of orientation 
has been discussed, ‘‘ various speakers have pointed out the danger 
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of counselor and guidance programs doing for the student much 
that he should do for himself, thus permitting guidance to degen- 
erate into coddling.’’ The last sentence is quoted verbatim from the 
report of this Committee at the Ithaca Meeting. A majority of the 
schools feel that their programs are so organized and so well con- 
ducted that there is very little or no danger of their doing too much 
for the student. One school, in fact, believes there is danger of 
doing too little. 


PERTINENT COMMENT 


Grouped together under this heading are a number of state- 
ments, either quoted or abstracted from the answers to the ques- 
tionnaire, which indicate the wide range of opinions concerning the 
various phases of orientation. 


Bucknell University. Our classes in engineering are sufficiently small 
so that the class itself serves as a means of adjusting the student in prob- 
lems of importance in his work. Close personal contacts are thus possible 
between the student and the engineering professor who assumes an interest 
in the individual wider than his mere class work. 

University of California. I believe there is too much time wasted in 
discussing orientation and too little time used by inspiring teachers in in- 
culeating into students a spirit of self-reliance. 

He who receives an opportunity, gets somewhere when he has the in- 
stinct to take advantage of it without too much outside help. 

The Cooper Union. As our student body numbers but 350, we are 
fortunate in having the advantages of close personal contact between the 
instructor and student; a factor which cannot be too highly evaluated in 
the alignment of students and in creating in them a professional attitude. 

University of North Carolina. As you will see from the answers sup- 
plied we have not set up a separate program of orientation. Instead, we 
are trying to do it as a part of the regular courses of instruction. We are 
not sure that this is the best method of meeting the need of this type of 
instruction, and we are studying the matter from year to year. 

University of Tennessee. I am plainly sceptical about much of this 
talk on orientation. If a young man wants to fly, about the only thing I 
can think of is to let him try it and learn if he has wings. At present we 
have a course in engineering problems given by a mature man. 

University of Texas. I think there is grave danger of these orientation 
programs doing too much for the student. Have given up orientation 
except in an informal way. 

Villanova College. The writer does not recommend the above program 
(orientation week). To the serious minded student it is too concentrated 
with little likelihood of good digestion of the advice offered. To the rest 
it seems a “ bull ” session. 

Virginia Polytechnic Institute. We use lectures and problems. Also 
have orientation week, but it has no value as to orienting students into the 
correct curriculum. 
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University of Washington. A department of General Engineering has 
charge of all freshman work including registration, advising and teaching 
six engineering courses. The courses taught by this department are Draw- 
ing and Descriptive Geometry, Engineering Problems based on mathematies 
and elementary mechanics and Surveying. All instructors in all General 
Engineering Courses act as advisers. Orientation talks are given in the 
first quarter of the Problems course. The entire first year is thought of as 
a part of the orientation program. 

We are as a department certain that the problems courses, when prop- 
erly taught, greatly develop a student’s initiative and power of inde- 
pendent thought. 

Washington University. Following an orientation period of two days, 
the continuation of our program is in the hands of a group comprising the 
Dean, members of the faculty and student members of Tau Beta Pi. Ad- 
visers are selected from the active membership of Tau Beta Pi. Prior to 
the adoption of this plan, the Freshman advisers were selected entirely 
from the ranks of the faculty. Experience thus far serves to indicate that 
the contacts between members of the Freshman class and the Tau Beta Pi 
advisers are more frequent and intimate than was formerly the ease. 

We have purposely avoided orientation courses which are too pater- 
nalistic. We prefer to make it as clear as we can to the Freshmen at the 
beginning of the year that work of the school is on a professional basis 
and that the students will be expected to conduct themselves accordingly. 
The real purpose of spending considerable time with the laggards is to 
determine as completely as possible whether there is any hope for them, 
and if so to spur them on to successful performance. If after a rea- 
sonable time such efforts are found to be unavailing, the incompetents are 
removed. The genuinely worthwhile students need very little guidance 
beyond making it clear to them that they should have interests outside of 
the immediate courses in which they are registered. 

The lecture system was tried over a considerable period of vears, be- 
ginning about 1917. It was intended to be an orientation course with 
lectures by members of the faculty and by visiting speakers. The system 
was dropped a few years ago after it became evident that attendance at 
these lectures was perfunctory. 

We have never experimented here with a course on Engineering Prob- 
lems. I have always doubted the practicability of such courses because 
the students do not know enough to solve a real problem and it seems 
futile to spend time on exercises which they very soon discover to be 
puerile. 

Alabama Polytechnic Institute. In my opinion the average high school 
student decides what course he is going to take when he decides the col- 
lege he is going to enter . . . they do not wait until they get to college to 
decide on the courses in which they will register . . . if they change their 
minds it is not because of anything that may have been said to them during 
Freshman Week. 

Johns Hopkins University. The course of lectures, designated as Gen- 
eral Engineering, has been remarkably successful, I believe, in helping a 
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certain proportion of our students to find the field in which they are most 

interested. 

University of Arizona. Lectures once a week through the first semester 
have been found to be thoroughly satisfactory. 

University of Iowa. We used lectures to Freshmen for several years, 
but found them ineffective. 

University of Michigan. I would rather not call our Freshman As- 
sembly “lectures to Freshmen.” If a speaker lectures to the boys he is 
not likely to be invited back. We do not like the word “lecture.” It 
sounds too much like the word “ advice.” 

University of Minnesota. Our freshmen are.required to attend one 
lecture per week throughout the year, without credit, notes or any other 
requirement than attendance. It was first designed to assist freshmen in 
choosing a branch of engineering to follow, but years of statistical studies 
have shown that very few change from their first choice of a course, at the 
opening of the sophomore year. Thus there is little virtue in a common 
freshmen year. 

Northeastern University. Interesting, informative lectures on engi- 
neering are given each year by the heads of the professional departments. 
This is perhaps of less importance than other elements in the program. 

State College of Washington. We have felt that Orientation Programs 
tend to be misleading and might easily do more harm than good through 
giving false impressions of technical methods. 

Princeton University. From our experience we believe that lectures to 
freshmen and such a book as that of Dean Williams are better adapted to 
the attainment of our objective than any of the other plans. 

Purdue University. We are giving up our Engineering Problems 
Course and will use Engineering Lectures beginning 1935-36. The new 
plan will be a combination of lectures and the counselor system. 

University of Toledo. I consider the courses as in Dean Williams’ 
book, “ Building an Engineering Career ” to be best adapted to the attain- 
ment of our objectives because the students are more prone to study from 
the text than to sit and listen to a lecturer speak on an apparently unin- 
teresting topic. 

University of Detroit. Counselling and advisement should not take 
from the student any of his responsibilities; these he must carry himself. 
Orientation is confined to directing and reasonable encouragement, but par- 
ticularly to imparting information. 

Towa State College. The Counsellor System, if complete, has the great- 
est all round potentialities of any of the other systems. 

Counselling does not necessarily imply: 

1. That the college will try to set up a problem solving agency to which 
each student may bring any and all of his problems, and receive a 
solution which removes all obstacles and guarantees clear sailing. 

2. That the student will become so dependent upon this consultation serv- 
ice, because it is so readily and freely available, that he will lose 
his sense of responsibility and resourcefulness and refuse to meet 
his situations wholly by himself. 

The true purpose of counseling is to bring together all of the facts, 


128 COMMITTEE ON ORIENTATION OF FRESHMEN 


to exercise “deliberate judgment” to examine “the consequences” and 
thus let the student make his decisions and plans. 

Men who can satisfy all the requirements for an effective counselor and 
who are willing to serve in that capacity are not plentiful. Capable and 
ambitious men are reluctant to assume the responsibilities and the hard 
work that are connected with counselling, however much they may be in- 
terested in such a program, because they fear that recognition and promo- 
tion may pass them by. This is a consequence of the emphasis which is 
given to productive scholarship, meaning research, publications and addi- 
tional degrees, in determining an instructor’s eligibility for promotion. 

University of Michigan. We can no longer afford to remain blind to 
mental, emotional and social maladjustments among our students. A 
Counselor or Orientation program may be the finest of its kind in all 
other ‘respects, but if it ignores the real cause of a student’s difficulty, it 
will miserably fail in that case. Several studies have shown that on any 
campus, or for any group, whether male, female, undergraduate or gradu- 
ate, in any one year as many as 10 per cent of the students will be in acute 
need of understanding treatment of professional or near-professional 
character. Every large school must have a full-time psychiatrist or men- 
tal hygienist. Every school of any size should have someone in its 
counselor system who has read enough in this field to enable him to recog- 
nize at least the more usual cases of emotional upset, and to deal under- 
standingly with a good share of them. Preferably, every counselor would 
have some share in the reading and discussion that can lead to an intelli- 
gent attitude on human problems. 

University of Ilanois. The counselor system soon wears out unless or- 
ganized and kept in the hands of enthusiastic counsellors. Orientation 
week is of small value as a vocational guidance program. We believe in 
vocational information but fear programs that attempt too much in the 
way of vocational guidance. The student’s voluntary choice of a vocation 
is the vehicle on which any counselling must be carried. An open door to 
discussion of individual problems by a competent adviser is preferred. 

Tufts College. As the numbers in this institution are small we get 
best results by our adviser system. We have exceptionally valuable men 
as freshmen advisers. The good results are not the result of the “ system” 
but of the devotion and helpfulness of our Freshman adviser. 

University of Akron. I am firmly convinced that we are neglecting a 
big opportunity in not giving a 3-hour engineering problems course 
throughout the Ist year. 

University of Arkansas. We consider engineering problems courses 
best suited to more advanced students than freshmen, and have, therefore, 
placed them in the sophomore and junior curriculum. 

University of Delaware. We do not believe in the so-called “ Engi- 
neering Problems Course.” We prefer to solve these problems in their 
proper order in the different engineering subjects after proper prerequisite 
training has been given. 

University of Oklahoma. Our Engineering Problems courses serves as 
material in the freshman year to make our freshmen feel that they are 

.really doing some engineering work. 


« 
4 
4 
i 
e 
{ 
4 
ae 
H 
7 


es” and 


elor and 
ible and 
he hard 
y be in- 
promo- 
vhich is 
addi- 
tion. 
to 
nts. A 
| in all 
ulty, it 
on any 
gradu- 
n acute 
ssional 
r men- 
in its 
recog- 
under- 
would 
intelli- 


ess or- 
itation 
eve in 
in the 
cation 
oor to 
erred. 
ve get 
e men 
stem ” 


ting a 
course 


purses 
efore, 


Engi- 
their 
uisite 


as 


y 


COMMITTEE ON ORIENTATION OF FRESHMEN 129 


A brief word of comment should be added here concerning the 
program of orientation as set forth in Dean Williams’ ‘‘Building 
an Engineering Career.’’ While very few schools have adopted 
this program in its entirety, a number are using the book as a text, 
or for reference in their own systems of orientation: 


CoNCLUSIONS 


(The Chairman of the Committee desires to state, in justice to 
the other members thereof, that conditions beyond his control have 
made it impossible to refer this report to them and he alone is 
responsible for the decision as to the matter to be included, for the 
errors of omission and commission and for the conclusions drawn.) 

Any attempt to suggest or propose a standard program of 
orientation would be foolish; these programs must be and will be 
just as individual as the institutions themselves, but there are cer- 
tain fundamental characteristics which may be pointed out. 

The young student who desires to study Engineering comes, 
with few exceptions, directly from the high school or preparatory 
school into a division of the institution, which we call a professional 
school, but which to him appears not greatly different from the Arts 
college, particularly in so far as the scientific courses of the latter 


‘are concerned. In his first year he takes English, Mathematics, 


Chemistry, occasionally a modern language or History, just as 
does his scientific friend in the Arts college, and he supplements 
these with a course in Mechanical Drawing, Shop Practice, Ele- 
mentary Surveying or Engineering Problems. Most of us agree 
that he needs a reasonable amount of guidance and orientation in 
his personal problems, in his adjustment to new conditions, in his 
extra-curricular as well as in his curricular activities. Much that 
is to be done for him, therefore, is quite the same as for his friend 
in the Arts college. What we are principally concerned with in 
this report is his proper introduction to the school and to the 
engineering curriculum as the beginning of his engineering career. 
If it is possible to draw a few general conclusions from what has 
gone before, they might be stated thus: 

Orientation defined as above, should not be a ‘‘short course.’’ 

It should continue actively throughout the whole of the Fresh- 
man year. 

It should not be too highly formalized ; the normally intelligent 
student will often secure more effective guidance from observation 
and absorption than from the precepts and lectures of his advisers. 
The wise and experienced counselor will recognize this fact. 

Orientation Week would appear to be of value chiefly as an aid 
to the sometime intricate procedure of registration, and to other 
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necessary adjustments of the student to his new environment. If 
the attempt is made to include a large amount of information in 
this sort of program and to require the student to attend a great 
number of lectures, he is very apt to become bored and to revert 
mentally, if not orally, to that very expressive word ‘‘bull.’’ 

It appears to be generally conceded that lectures do not con- 
stitute an effective means of teaching freshmen; would they be any 
more appropriate to a program for teaching the student what engi- 
neering really means? There is danger of their becoming per- 
funetory rather than inspiring. The student should take an active 
rather than a passive part in his guidance program. 

The Counselor or Adviser System has many valuable features 
and should constitute an important part of every well-organized 
program of orientation. It should not have a too formal set-up 
such that the student will think of it as something separate and 
distinct from his studies in the first year. The counselor or ad- 
viser, if possible, should be chosen from the men who teach the 
subjects which have an engineering bearing, such as Mechanical 
Drawing, Shop-Work, Surveying, ete. In the opinion of the writer 
the best course for this purpose is Engineering Problems or Dean 
Williams’ Study and Conference Course. And emphasis should be 
placed on a study course as distinguished from a course of lectures. 

There would seem to be no reason why teachers of Chemistry, 
Mathematics and English, who have had experience therewith and 
who take a real interest in teaching engineering students, should not 
also co-operate in such a program. 

Every wise, experienced and sympathetic teacher can be, and 
should be, a counselor or adviser to his students. If the objection 
be made that teachers with all these high qualifications are not as 
numerous as they might be, the answer is that such teachers can be 
‘had when the colleges begin to recognize that good teaching, with a 
sympathetic interest in the student and his problems on the part of 
the instructor, should have equal consideration as a criterion for 
advancement and promotion as is now given to research and pro- 
ductive scholarship. 

Respectfully submitted for the Committee, 
F. C. Dana, 
E. R. Wicox, 
C. V. Mann, 
R. L. Sweigert, 
D. D. Curtiss, 
P. S. 
W. D. 
Dovetas ANDERSON, Chairman 
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Discussion 
R. L. SWEIGERT, Georgia School of Technology. 


It has been stated, in comments received by the committee on 
orientation, that there has been too much talk on orientation. The 
writer agrees with that statement, but it certainly should not be 
confined to orientation. It applies equally well to many subjects 
that have been brought up for discussion in 8. P. E. E. meetings. 
A large proportion of the topics have been surrounded with a great 
deal of useless talk, with relatively little application of the scientific 
approach to the problems of engineering education. It appears to 
the writer that it might be well to follow the nature of the meetings 
of some of the technical societies where research projects are pre- 
sented for the benefit of the group. There should be a presentation 
of more authentic experimental evidence upon the problems con- 
fronting the engineering educator. There should be scientific edu- 
eational research, of a type far beyond the stage of status studies. 
The status study is only preliminary to a real study of many of the 
existing problems. 

This present work of this committee is in essence, a status study. 
It does not solve orientation problems. It does tell what is being 
done at present, and there is a small attempt at evaluating these 
practices. However there has been no authentic study of certain 
phases of orientation to get as indisputable evidence as possible to 
prove what is worthwhile and what should be disregarded. It is 
recognized that the operation of the orientation program is an in- 
stitutional problem and that the mechanism may vary, but certainly 
there must be common underlying concepts, which if once estab- 
lished, will greatly aid any institution in developing its program. 
Two different engine manufacturers may build different engines, 
but the underlying fundamental principles are the same. Orienta- 
tion is no different. 

The first question in connection with this discussion is whether 
there should be any orientation. The fact that 88 per cent of the 
schools are now working with it as compared with 50 per cent in 
1927, points to a need that must have been felt to furnish some 
transition to professional engineering. It is good educational 
psychology to lessen abrupt changes in the educational scheme in 
order to prevent maladjustments and to help make the work of the 
majority more effective. 

If it is agreed that there is a need for some transitional pro- 
gram, then it is necessary to know what is the goal to be attained. 
Knowing the goal, a program to reach that point may be set up and 
each item of the program may be evaluated in terms of we degree 
to which it helps to attain the desired end. 
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It has appeared to the writer that usually when someone starts 
setting up objectives, he has the desire to set up as many items as 
possible to make a comprehensive looking program. A multiplicity 
of purposes for a program means difficulties, since it is impossible 
to meet a whole series of purposes in one satisfactory program. 
Experience seems to indicate that three objectives are sufficient for 
any program and one of these three should be predominant. Thus 
the whole program becomes an integrated whole leading towards 
a very definite result. 

The following list of objectives taken from the report is given 
and each is briefly discussed. ; 

1. To give the student the meaning of engineering and its relation 
to the economic and social order. 

The importance of this statement is evident. 

2. To teach the student the engineering mode of thinking. 

This purpose may be put aside as far as orientation is concerned. 
Orientation is too short for such development, and also subject 
matter courses do that function much better. 

3. To study the history of engineering. 

This one may be set aside. It may be a means to giving the 
student a better understanding of engineering. It is not an objec- 
tive. One of the causes for a multiplicity of objectives, sometimes 
lies in the confusion between the goal to be attained and the means 
by which that goal may be attained. 

4. To introduce the student tothe vocabulary of engineering. 

This one may be set aside. The time is too short, and the pro- 
fessional courses are more suitable for that development. 

5. To direct the student’s attention to the ideals of the profession. 

This one may be set aside. This purpose is better accomplished 
in the student technical societies. Also the effective application of 
ideals is taught, not by formal instruction, but by actual situations 
in which the ideal is demonstrated by life situations. The student 
must live it. 

6. To assist. the student in the choice of a professional field. 

This purpose is vocational guidance. It has a place in orienta- 
tion, though there is a variation of opinion as to its importance in 
connection with orientation. 

7. To teach the student to study more effectively. 

This one is important, since a fair share of the success of. the 
student depends upon suitable study methods and habits. 
8. To conserve student interest in engineering. 

This one is a general purpose, and applies equally to all courses. 
By not only conserving, but also. promoting interest, the educa- 
tional process becomes more effective. . 
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9. To introduce the student to college life and activities. 

This one does not apply to engineering orientation, but in those 
institutions where there is no general university orientation, it 
must be included. Also it is felt that where the two programs are 
co-ordinated, a more effective situation results. 

Summarizing, the objectives from the report might be stated 
as follows: 

1. To furnish a transition to professional engineering. (An in- 
troduction to engineering. ) 

2. To help the student adopt efficient methods of study. 

3. To introduce the student to college life and activities. 


Several means of attaining these objectives, as taken from the 
report, are discussed below. It is quite evident from the above 
objectives that very little can be accomplished during orientation 
or freshman week. Only number three can be satisfied, in which 
the student is introduced to registration, the campus, and school 
traditions, with some time devoted to testing if tests are used. This 
objective can be very well attained by November. 

In so far as an introduction to engineering is concerned, prac- 
tically nothing can be accomplished while objective three is being 
attained. They are too different in character. Lectures seem to 
be the most widely used method of orientation, or preferably, of 
introducing freshmen to engineering. The only reason for the lec- 
ture system, as seen by the writer, is that it is the easiest to use. 
It also seems that it may be the least effective. The lecture method 
of teaching, particularly with freshmen, is likely to be highly in- 
effective. The retentivity from lectures is small, and notes made 
of lectures such as these, for future reference, are likely to be poor. 
Thus, except in special cases, lectures are one of the least promising 
means of accomplishing the purpose strived for. They should be 
used sparingly and with discrimination. 

Problem courses are used by a few institutions. These alone 
appear inadequate, but used with discrimination, they may con- 
tribute something, just what the- writer is not prepared to say. 
Their benefits seem doubtful, since some institutions that have used 
them widely have dropped them. 

To aid the student in developing study methods, a text seems 
necessary. No lecture system is much aid here. Also, in order 
to make such study valuable, informal discussions with relatively 
small groups of students, seem valuable. 

The counselor or advisory system seems to be used the most, 
next to the lecture system. Many advisory systems seem to fail 
to accomplish their purpose. They lack suitable student contacts, 
and fail to maintain contacts that are made. There seems to be a 
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big gap between the professor and the student. The counselor 
system may form part of the orientation program to the advantage 
of both. This is particularly true if the freshmen are divided 
into small groups that meet-with a faculty member once a week in 
connection with orientation study, of the type, for example, in 
Dean Williams’ book. The man in charge of each group has the 
opportunity to know personally the men in his section and to aid 
them in the best possible way, this aid coming about through student 
initiative, produced by the group-instructor contacts. There is 
little danger in doing too much for the student if it is kept in mind 
that opportunities for improvement should be provided, but that it 
is up to the student to have the initiative to use those opportunities. 
There is probably far more detrimental help given in regular class 
instruction. 

Little mention has been made of the laboratories. It has been 
found that the laboratories can be very effectively used as an aid in 
the program of introducing freshmen to engineering, an aid that 
possesses very good motivation characteristics. 

It appears from the viewpoint of interest and of a satisfactory 
meeting of the objectives set up, that any good orientation program 
is going to involve a combination of several methods, each one to 
provide the, part that it ean best provide. 
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DISCUSSION: OBJECTIVES IN ENGINEERING EDUCATION, 
BY D. C. JACKSON; AND, THE NEW ECONOMICS FOR 
ENGINEERS, BY W. E. HOTCHKISS 


C. J. Freund (University of Detroit): Are not the most signifi- 
cant words in President Hotchkiss’ address the statement that shy- 
ing away from the human problems is sometimes a direct hindrance 
to engineering progress? Is it not possible that our viewpoint and 
our method of teaching engineering more or less prevent the de- 
velopment in the student of those characteristics which are most 
necessary for engineering success? 

Data show that more than sixty per cent of engineering gradu- 
ates ultimately get into the management phase of the profession, 
and in that phase of the profession, whether we like it or not, the 
most important and the most valuable factor is the ability to make 
shrewd judgments when precise quantitative data are lacking. 
The man who solves problems by means of quantitative, scientific 
data is always in a stratum somewhat inferior to that of the high- 
est officer. The thing which distinguishes the highest officer from 
the man who depends upon quantitative data is the ability and 
courage to go ahead and make a decision when quantitative infor- 
mation cannot be had. That is the kind of work that sixty per 
cent of our engineering graduates get into. 

The above suggests a question: Are we right in maintaining in 
the engineering colleges the superiority of that kind of thinking 
and procedure which involves primarily the accumulation and use 
of quantitative experimental information? 

It seems to me that the social sciences, the sort of thing that 
President Hotchkiss and others this afternoon have been talking 
about, are becoming so important in their bearing upon training 
for management that we have got to give them a place and a rec- 
ognition equal to that of the natural sciences. I wonder whether 
these departments of instruction, in which precise measurements 
are not now possible and may not be possible for years, are not 
entitled, in view of the circumstances, to all that superior status 
and distinction in the faculty which we now give to our depart- 
ments of science, of engineering, and of mathematics. Until such 
recognition is granted, the boy will still shy away from human 
problems and will cultivate the scientific at the expense of the social 
and afterwards, out in industry, he will be forced to yield to the 
man who does not know quite so much about science and applied 
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science but who has learned more about the judgment which guides 
industries and leads men. 

H. 8. Rogers (Brooklyn Polytechnic Institute): I agree most 
heartily with what has been said this afternoon by most of the 
speakers. I appreciate the emphasis which has been placed upon 
the need for training in the social sciences and particularly in the 
field of economics. I want to call attention, however, to one point 
in Professor Jackson’s paper on the training of students for the 
development of personal qualities. I do not think that we can 
assume the task of doing too much in that field. Any of you who 
have read the seven objectives of the National Education Associa- 
tion with any critical thought whatsoever will recognize that they 
have left little room for the home, for the church, or for any other 
influences. I doubt very much if we in the classroom teaching 
mathematics, structures, dynamo electricity, can have any very 
profound effect upon the moral and human qualities of the boys 
who are under our tutelage. The influences upon their characters 
in those aspects are coming from elsewhere than in the classroom. 

It has been my pleasure to serve on a board handling loan funds 
of no mean magnitude for students. I approached that board with 
the assumption that a student who was working his way through 
college and making good grades would be a worthy recipient of a 
loan and a good risk. After five years of work on the board I 
came away sorely disappointed. Some of the poorest students who 
come to us were the most reliable and had the greatest sense of 
financial responsibility, of honesty, and of integrity. There is no 
correlation—no complete correlation—between intellectual quali- 
ties and personal honesty. It seems to me that in so far as we do 
influence the moral and the human nature of students we do so 
quite indirectly. On the other hand, we do have a direct leader- 
ship in the development of their intellectual qualities. 

I was very much pleased to hear President Hotchkiss say that 
he believed that courses in business and in public policy were much 
more adaptable to the instruction of engineers than courses in the 
principles of economics or in classical economics. There, it seems 
to me, is the field which we must develop. It may be said, in an- 
other way, that we need courses in production economics and in 
construction economies, in the fields of economies that have as yet 
only been casually developed. If we are to have courses of that 
kind we must have men upon our faculties who can participate in 
the development of them and who have the ability and the creative 
capacity to add to human knowledge in that field, and I think that 
the Armour Institute of Technology is to be complimented upon 
the work which they are undertaking in the development of such 
courses. 
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Another point with regard to the social sciences: I am not very 
sympathetic toward that almost trite expression that the social 
sciences have not been developed to the extent the physical sciences 
have been, and that when they are developed they may be as con- 
structive in society as the physical sciences have been. I doubt if 
the social scientists are conscious of the fact that physical science 
is method and is applied to ends always predetermined. When a 
man wants to design a bridge he knows what he wants to do. 
When a man wants to design an engine he knows what he wants 
to do and his science is a means to an end which is not determined 
by science at all. When society knows what it wants to do, whether 
it wants to ‘‘share our wealth’’ or whether it wants to set up ‘‘so- 
cial justice’’ or whether it wants to do any other of the various 
things that we hear about to-day, I think that social science as a 
method may be used, but the determination of ends is a matter of 
philosophy, it is a matter of moral responsibility, it is a matter of 
social ethics, and it is a matter which society must first determine 
before science as a method will be of much value. 

G. W. Barnwell (Stevens Institute of Technology): For fear 
no one else will say it, I want to take this opportunity to thank 
Professor Jackson and President Hotchkiss for doing for us teach- 
ers of management and applied economics in engineering schools 
the thing that we have some difficulty in doing for ourselves, 
namely, getting our viewpoint across to you teachers of technical 
engineering subjects. 

I am quite sure that the teachers of applied economics and man- 
agement and allied subjects have no idea of making economists out 
of engineers. We are fully aware, I believe (and in fact I know), 
that the purpose of engineering schools is to turn out good technical 
engineers. If sixty per cent (my figures are 75 per cent) of our 
engineers, twenty-five years after leaving college, are not doing 
anything that could be called strictly technical engineering work, 
but are carrying out various executive functions in business and 
finance (we have a Stevens’ graduate who is a minister) still we 
know that we are not trying to make economists out of engineers. 
We have some difficulty in getting across to the technical staffs in 
our various colleges that there is really anything in economics. I 
am afraid that much of it is due to the fact that you have the 
viewpoint of President Hotchkiss, and it is held by many others, 
that when we say economics we mean economic theory. Not many 
teachers of management and applied economics waste much of their 
time on economic theory. I think it is common practice in the 
larger educational institutions to have economic theory taught in 
the Department of Economics, and many of those men, if I do say 
it, are rocking-chair economists. 
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I am not in full agreement with President Hotchkiss. I believe 
that a course in economic theory has a place in an engineering 
curriculum, but I believe it ought to be taught by an engineer and 
taught with examples drawn from engineering and industry rather 
than from the field of agriculture, but that is a moot question. 

As far as accounting is concerned, I have never met a graduate 
engineer yet who did not more or less regret the fact that he did 
not have any accounting, and there are various other subjects. 

I want to thank these gentlemen for doing for us what we have 
had some difficulty in doing for ourselves and that is to enlist the 
sympathy of the technical staffs of the various departments for us 
in trying to make better engineers and not trying to turn engineers 
into economists. 
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WHITHER TECHNICAL INSTITUTES? 
By PARKE R. KOLBE, 


President, Drexel Institute. 


Editor’s Note: President Kolbe should be able to speak impartially upon 
the problems presented in this article since he has under his direction the 
standard collegiate type of engineering college in the day session at Drexel In- 
stitute, and the technical institute type of training in the evening session at 


the same institution. 


The value of the non-degree granting technical institute has been 
freely admitted by the engineering world. In fact it has been im- 
pressively and officially documented, as witness the following: 


The situation in industry warrants a great expansion of technical edu- 
cation above the present level of the secondary schools. There should be 
a greater diversity of technical education to serve a wider variety of indi- 
vidual and industrial needs. To maintain but one type of school (the 
engineering college), and to ask it to meet all purposes is to invite blurring 
of aims and compromise of standards. The need is for schools having 
more definite purposes and more clearly visualized aims. 

From the Summary of Results of the Investigation of Engineering Edu- 
cation and Related Activities (1922-1933), by Charles F. Seott, 
Chairman of the Board of Investigation and Codrdination, published 
by the Society for the Promotion of Engineering Education, 1934, 
page 27. 

In his Survey of Adult Technical Education in the New York 
Industrial Area (Chamber of Commerce of the State of New York, 
1932) Mr. O. W. Eshbach says under the caption ‘‘A Needed 
Change of Viewpoint’’: 

It is felt that the development of our degree-granting institutions has 
so overshadowed all other forms of technical education that undue promi- 
nence is given to the four-year curricula. This situation cannot be cor- 
rected or other forms of technical education developed unless there is a 
change of viewpoint, both industrially and socially. A more general ac- 
ceptance of the idea of education for the sake of acquiring useful knowl- 
edge and skill, rather than the acquisition of an academic degree is needed; 
also a closer codperation between employers and educators in the estab- 
lishment of programs of instruction helpful to the employed. 


In view of the opinions quoted above it is interesting to note 
some of the factors which have recently reacted unfavorably upon 
the technical institutes and which have made their continuance as 
technical institutes increasingly difficult. 
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The recently formed Engineers’ Council for Professional De- 
velopment, among other laudable activities, has through its Com- 
mittee on Engineering Schools, undertaken the preparation of a 
list of acceptable engineering colleges. Insofar as my information 
goes, no plans have been made by this committee to include tech- 
nical institutes in its survey of engineering institutions. This 
seems to me particularly unfortunate in view of the condition por- 
trayed by Professor Scott in the Summary mentioned above (pp. 
29-30) : 


A lack of solidarity among the existing technical institutes has held 
back the development of similar schools over the country at large. Each 
institution has grown up around some local situation or some individual’s 
vision, but with little sense of aims in common with other schools. Their 
heads have wisely sought to preserve this individuality. The result has 
been an emphasis on points of dissimilarity, amounting to a spirit of 
mutual aloofness. Thus separated, they have been unable to create a 
recognized status of their own. They were too often known as non-this 
or non-that to impress themselves on the consciousness of the country, 
much less its imagination. Their faculties suffer from a sense of pro- 
fessional isolation. There was no forum for their common problems and 
no organization for a united initiative. 

Technical institutes have been handicapped by the fact that their 
graduates received no educational credentials which are nationally recog- 
nized. The temptation has been strong to become colleges and award 
degrees. British educational authorities and professional societies have 
met a similar problem most effectually through the establishment of Na- 
tional Certificates, National Diplomas, and Certificates in Technology 
awarded by central bodies. 


Of even greater adverse significance for technical institutes is 
the growing tendency to restrict the practice of engineering through 
systems of state licensing. Licenses for the practice of engineer- 
ing are usually granted (after examination) on the basis of train- 
ing and experience, the experience requirement being greatly di- 
minished for holders of engineering degrees, and but little or not 
at all diminished for graduates of technical institutes. Thus the 
latter may find himself faced by the necessity of presenting an 
excess of experience over that of his degree-holding colleague whieh 
is entirely out of proportion to the usual two years difference in 
the length of their respective courses.* For example in New York 
State the requirements are: 


* It should be stated in fairness that there is sometime also a difference im 
the formal requirements of secondary school preparation. However the good 
technical institutes, while often disregarding formalities in the case of adult 
students are careful to retain as students only those who are capable of doing 
good work. 
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The graduate of a four-year engineering college is required to 
present only four years of acceptable practical experience for ad- 
mission to the state examination, for a professional license, while 
the graduate of a technical institute, although he may have spent 
only two years less in study, must present twelve years of practical 
experience for admission to the same examination. 

In Pennsylvania registration as a professional engineer may be 
secured by the graduate of a four year school upon completion of 
two additional years of acceptable practical experience. No men- 
tion is made of the graduate of the technical institute and it is to 
be inferred that he must be classed with the man without any 
formal training for whom the requirement for registration is ten 
or more years of practical experience. This discrimination against 
the technical institute graduate is, to say the least, disheartening 
and is bound to influence adversely the continuance of technical 
institutes. 

In one case which has come to my knowledge a great technical 
institute in the New York area was actually threatened by a li- 
censed engineer with a lawsuit for offering two year engineering 
courses, since the use of the term engineering was, in his estimation, 
legally limited to degree granting institutions.* 

In accordance with the tendencies above noted, the United 
States Civil Service Commission at present refuses to recognize the 
two year course of technical institutes (as a class) as sufficient for 
admission to examination for certain positions on the civil service 
list, although for the same positions they are entirely willing to 
accept the first two years work of a standard four year engineering 
college. 

Finally, a very definite share of the responsibility must be at- 
tributed to the effects of the general public attitude toward higher 
education, an attitude which has embalmed the four-year course as 
a sine qua non of academic respectability, and a college degree as 
the essential mark of a completed education. 

As a result of the conditions just described, the graduate of a 
technical institute finds himself faced by several unfortunate con- 
ditions which have a directly adverse bearing upon his future 
career : 

* Since the above was written Governor Lehman of New York has signed the 
MeNaboe bill. Under this law, ‘‘no person can use any name, title or descrip- 
tive material indicating or tending to imply that he conducts a school of (among 
others) architecture or engineering unless the right to do so shall have been 
granted by the Board of Regents under its seal.’’ Since the Regents of the 
University of the State of New York have been prepared to register only four- 


year, degree-granting colleges, the status under this law of non-collegiate tech- 
nical institutes in New York remains ominous and doubtful. 
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1. His particular type of school has no form of inter-institutional 
organization and the only committee which speaks for the whole 
engineering profession and is active in separating the sheep from 
the goats in the technical world is for the present at least interested 
in engineering colleges alone. 

2. State Licensing Boards seem to regard him as rather small 
fry or they ignore him utterly and his road to an engineer’s license 
is a long and difficult one. 

3. The U. S. Civil Service Commission does not allow him to 
try for certain positions which would be open to him if he had spent 
his two years at a standard four year engineering college. 

4. By the nature of his course he is virtually shut off from con- 
tinuing his work for a degree in a standard engineering college with- 
out great loss of time, #.e., his course can rarely be adjusted so that 
he may receive a degree in two additional years. 

5. Industry in other fields which he might enter has a consider- 
able choice under present economic conditions of degree graduates, 
and is disinclined to extend to him the hearty welcome of twelve 
or thirteen years ago, a welcome so attractively portrayed in the 
Investigation of Engineering Education of 1922-1933. Truly the 
name Terminal Course, so often applied to the offerings of the 
technical institutes, has today taken on a sinister significance. The 
graduate from one of these is liable to find his institution praised 
in theory and damned in practice. As a result some technical in- 
stitutes today are seriously considering the desirability of becoming 
four-year institutions and thus of putting themselves in recognized 
and respectable company. 

It would seem to an observer that the remedy lies with the engi- 
neering profession itself. Is it to offer a mere lip service of ad- 
miration to these institutes, or is it to offer them real help in se- 
curing proper recognition for their courses and in opening up the 
blind alleys which so many of their graduates face? 

Specifically at least a few of the things which might be under- 
taken are immediately suggested by the conditions described above. 
Certainly an effort should be made to encourage professional unity 
among the technical institutes. Perhaps they themselves are at 
fault in their lack of an active organization of their own repre- 
sentative institutions. Accrediting, too, is perhaps more important 
for the technical institutes than for the engineering colleges: The 
Engineers’ Council for Professional Development might well con- 
sider the appointment of a special committee to deal with the 
standards and other educational problems of the technical insti- 
tutes. State Licensing Boards might consider the possibility of 
. examinations for a special type of engineer (to be called by some 

_ distinctive title) for which the graduates of technical institutes 
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could more readily qualify, and full opportunity should be given 
to the successful candidate in these examinations to pass without 
too great loss of time to the regular engineer’s examinations. If 
such intermediate standards were set up, the various Civil Service 
Commissions would no longer find it so difficult to know which 
Institutes to accredit. Finally the whole engineering profession, 
especially as represented in the Society for the Promotion of Engi- 
neering Education,* should give careful attention to the possibility 
of closer coérdination between the work of the technical institutes 
and the engineering colleges, with the general object in view of 
opening up the dead end road and making easier the transfer from 
the lesser to the greater curriculum.t At the same time the meth- 
ods in use in Great Britain to dignify the work of these institutes 
is worthy of careful study and some imitation. The present writer 
believes that technical institutes are doing an admirable work and 
that they are well worth saving. 


* See in this connection the excellent report of the Committee on Technical 
Institutes of the 8.P.E.E., JouRNAL oF ENGINEERING EpucaTIon, February 
1935, pp. 394 ff. 

tThis problem has already seriously engaged a few of the best minds in 
the field of engineering education and has provoked some original thought. 
Particularly challenging is the paper of Dean F. E. Ayer, of the University of 
Akron, on ‘‘Semi Professional Engineering Education’’ (JOURNAL oF ENGI- 
NEERING EDUCATION, February 1933, pp. 463 ff.). See also ‘‘ Engineering Edu- 
cation Needs a Second Mile,’’ by President W. E. Wickenden of Case School 
of Applied Science, Electrical Engineering, May 1935, pp. 471 ff. 
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BrorHer AUBERT, Head, Department of Engineering Mechanics, Manhattan 
College, New York City. David J. O’Connell, William R. Denue. 

Bute, JoHN H., Instructor in Mechanical Engineering, New Mexico College 
of A. & M. Arts, State College, N. M. H. M. McCully, F. L. Bishop. 

Hayes, LEsuiz D., Professor of Machine Design and Construction, West Vir- 
ginia University, Morgantown, W. Va. G. P. Boomsliter, R. P. Davis. 

Hicks, JAMES R., Assistant Professor of Power Engineering, Thayer School 
of Civil Engineering, Dartmouth College, Hanover, N. H. Frank W, 
Garran, Wm. P. Kimball. 

Hircucock, Ricuarp C., Electronic Engineer, Meter Engineering Dept., West- 
inghouse E. & M. Co., 95 Orange Street, Newark, N. J. Chas. F. Scott, 
E. B. Roberts. 

Howes, Doveuas E., Associate Professor of Electrical Engineering, Norwich 
University, Northfield, Vt. A. E. Winslow, F. W. Garran. 

Morris, SamvueEt B., Professor of Civil Engineering, Stanford University, Stan- 
ford University, Calif. Franklin Thomas, John R. Macarthur. 

Srreitzorr, JoserH A., Chairman, Engineering Department, Keystone Junior 
College, LaPlume, Pa. F. L. Bishop, Nell McKenry. 

THom, GzorGce B., Assistant Professor of Engineering, Swarthmore College, 
Swarthmore, Pa. Chas, G. Thatcher, Howard M. Jenkins. 
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DEVOTED TO THE INTER- 
ESTS OF THE DIVISION OF 
ENGINEERING DRAWING 


FREDERIC G.HIGBEE, EDITOR 


A New Year: By the time this article is read, engineering col- 
leges will have started a new year, and teachers of engineering 
drawing will be facing classes of entirely new students. This cir- 
cumstance is fraught with a dual significance: will teachers meet 
their classes with the zest and enthusiasm a new year should stimu- 
late, and will the new students make the most of the opportunities 
now theirs by virtue of enrolling in an engineering course? 

Of the latter question little need be said here. Students have 
been, are, and likely always will be variable in their responses to 
opportunity. During the late depression, opinion has stated, stu- 
dents have acquired a better and more substantial attitude. 

But what of the teacher? Once a well-known and well-beloved 
engineering professor stated that he never reached the end of an 
academic year without making solemn vows to do a better job next 
year. It might indeed be well for teachers to open the year with 
some such thought in mind. A sculptor with an unformed mound 
of clay before him, a painter with a new canvas on the easel, a’ 
draftsman with a fresh sheet of paper on the board, a teacher with 
a new class—what a background for creative work! And of all 
creative workers what rich opportunities are the teachers’. The 
very fascinating and human enterprise of imparting knowledge, in 
the intimate and friendly atmosphere of the drafting room, gives 
teachers of engineering drawing an opportunity they should highly 
prize, and a serious responsibility. 
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The Program Committee for the newly formed Allegheny Sec- 
tion of the S. P. E. E. met in the office of Dean Davis of the Uni- 
versity of West Virginia. At this meeting the Committee outlined 
the program for the meeting of the Section which will be held at the 
Carnegie Institute of Technology, Pittsburgh, Pa., Friday, Novem- 
ber 8, and Saturday morning, November 9. 

The general topic of the Friday afternoon meeting will be the 
work of the Engineers’ Council for Professional Development. 
The following will discuss different phases of this work: R. I. Rees, 
American Telephone and Telegraph; Dean R. L. Sackett, Pennsyl- 
vania State College; W. W. Hodge, West Virginia University ; J. N. 
Chester, practicing engineer of Pittsburgh; and William E. Wick- 
enden, President, Case School of Applied Science. Friday evening 
will be devoted to a dinner at the Carnegie Inn and theater party 
at the Little Theater of the Carnegie Institute of Technology. 
Professor Elmer Kenyon, Head of the Department of Drama will 
present Shakespeare’s ‘‘ Anthony and Cleopatra.’’ 

Saturday morning, the program will consist of a series of con- 
ferences organized about the interests of the following group: 


(1) Electrical Engineering and Physics. 
(2) Chemical, Mining and Metallurgical Engineering. 
(3) Mechanical Engineering. 
(4) Mechanics and Civil Engineering. 
(5) Commercial and Industrial Engineering, and Shops. 
The general topic of these conferences will be ‘‘The Effect of 
-Present Tendencies in Professional Development upon Teaching 
Programs.’’ The program for each separate conference is expected 
to inelude: 
(a) One formal paper of twenty minutes. 
(b) A series of five 8 minute contributions by representatives 
of each of the institutions participating in the conference. 
(c) A period of one hour directed to Seminar type of discussion 
in which it is hoped that all those present will participate. 


The Organization Committee of the Allegheny Section extends 
a most cordial invitation to all members of the S. P. E. E. who may 
be in the vicinity of Pittsburgh at this time to attend this meeting. 
Further information concerning the meeting may be had by 
writing to H. M. McCully, in care of the Carnegie Institute of Tech- 
_nology, Schenley Park, Pittsburgh. 
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The Middle Atlantic Section will meet at the Engineering 
Building of the University of Pennsylvania, Philadelphia, Pa., on 
Saturday, November 2. All members are urged to attend and 
bring their friends. 


The Colorado School of Mines Branch of the 8S. P. E. E. held 
its annual spring meeting in Golden. _ It was unanimously voted to 
retain the present officers for the ensuing year, a list of which is 
submitted herewith: President—Roscoe W. Morton; Vice President 
—Arthur S. Adams; Secretary-Treasurer—George W. Salzer. 

W. SauzER 


The Spring Meeting of the Middle Atlantic Section of the 
Society was held at Princeton University on May 11, 1935, and was 
attended by approximately 200 members and guests. The morning 
was spent in visits to the laboratories of physics, chemistry and 
biology and in inspection of the beautiful buildings and grounds 
of the university. 

At one o’clock luncheon was served in the Engineering Building 
and immediately thereafter Dean Arthur M. Greene, Jr. weleomed 
the assemblage to Princeton’s Halls of Learning. Chairman Dean 
Franklin DeR. Furman was in the chair. The minutes of the 
Stevens meeting were read and approved, as was also the treasurer’s 
report, which told of the balance on hand of forty cents. The sec- 
retary-treasurer was authorized to levy an informal tax of $1.00 
upon the membership of the section. The following Princeton 
professors presented interesting and valuable papers: 

J. Douglas Brown, of the Industrial Relations Section of the 
Department of Economics, spoke on the activities of that section 
in instruction; library, the facilities of which are used by students 
and instructors both at Princeton and other institutions of learning, 
and by executives of various companies; research, carried on 
largely by graduate students; advisory capacity, which is carried 
on mostly in conjunction with the government; and the conference 
function, in which executives of industrial concerns meet with the 
Princeton representatives. 

Hoyt H. Hudson, of the Department of English, told of the 
work of his course on Oral and Written English, given to senior 
engineers for two hours a week during one term, in which papers 
of a varied nature, some technical, some non-technical, are presented 
by the students. 

Hugh S. Taylor, Research Professor of Chemistry, told us 
about heavy water and the work that has been done in the develop- 
ing of it, its uses in chemical reactions as an indicator, and its 
biological effects. 
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Clodius H. Willis, Professor of Electrical Engineering, pre- 
sented the fourth paper on Constant Current Power Transmission. 
which, he predicted, will be used in underground transmission 
systems of moderate distances and in non-synchronous ties. It is 
a new engineering tool which will not displace present practice to 
any extent. 

Professor H. P. Hammond presented the following resolution, 
which was unanimously carried. 


The Middle Atlantic Section of the Society for the Promotion of Engi- 
neering Edueation at its meeting at Princeton University, May 11, 1935, 
voted unanimously to join in the invitation extended to the Council of 
the Society to hold the Annual Convention within the boundaries of the 
Middle Atlantic Section in the year 1936-37 or 1938 at the Society’s con- 
venience. The Section endorses the plan whereby Columbia University 
will act as Host to the meeting under the general sponsorship of the col- 
leges of engineering of the Metropolitan District of New York, in whose 
name the invitation is extended. 


The meeting then adjourned to meet in small groups in various 
classrooms of the engineering building to discuss the papers. 

Some of the members and their wives and sweethearts attended 
a most delightful reception at the beautiful home of Dean and Mrs. 
Arthur.M. Greene, Jr. 

After inspection of the various engineering laboratories, the 
section reconvened at the Graduate College where dinner was served 
to 157. Dean Eisenhart of the Graduate School welcomed the 
assemblage and spoke on some of the progressive features of educa- 
tion being carried on at Princeton. Major C. F. Hirshfeld spoke 
on the present work of the Engineering Council for Professional 
Development, one of the ideals of which in the training of the 
embryo engineer, is to make him a less technically centered, and a 
more socially minded individual. 

The Committee on Meetings, consisting of Messrs. J. C. Elgin 
of Princeton, F. S. Egilsrud of Pratt, M. C. Stuart of Lehigh, R. C. 
H. Heck of Rutgers, and Morland King of Lafayette, Chairman, 
recommended that the section accept the invitation of the Univer- 
sity of Pennsylvania for the 1935 fall meeting, and the invitation 
from Union College, seconded by the General Electrie Company 
and Rensselaer, for the 1936 spring meeting. 

Cuas. G. THATCHER, 
Secretary 


At a meeting of the North Carolina State College Branch of 
the S. P. E. E., held May 27, the following officers were elected to 
serve for the academic year 1935-36: R. P. Kolb, Chairman; J. M. 
Clarkson, Vice-Chairman; H. E. Satterfield, Secretary-Treasurer. 
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The members of the Branch expressed a desire to revert to the 
former custom of holding six stated meetings each year and every 
effort will be made to adhere to this program during the coming 
session. 

According to our established policy, the meetings of the Branch 
become a special order of business at meetings of the engineering 
faculty in order that the largest possible number of the members 


of the faculty may take advantage of the program offered. 
R. P. 


Chairman 


A meeting of the Pennsylvania State College Branch of the 
Society for the Promotion of Engineering Education was held in 
Room 107, Main Engineering with Professor L. S. Rhodes, Presi- 
dent, presiding. 

The minutes of the preceding meeting were read by the Secre- 
tary and approved as read. 

‘*My impression of the Ithaca Meetings’’ was the topie of the 
first discussion. Professor R. O’Donnell spoke of the Conference 
on Hydraulics. He thought it was of great value, especially the 
model studies. It was more intimate because smaller than the 
general meeting and led to the formation of associations. He com- 
plimented the Cornell faculty for the clock-like manner of running 
the convention. He thought that the papers presented at the 
meetings could be better read than listened to, since the time of 
presentation was too short. 

Professor E. B. Stavely continued the discussion. He reviewed 
his reactions to the conference on Electronics and Electrical Com- 
munications. He stated that he went to the conference for the 
purpose of obtaining information about the experiences of other 
teachers in undergraduate courses dealing with Electronics and 
the application of electronic devices in the general engineering 
field. In view of this objective, he was disappointed with the con- 
ference owing to the fact that there was very little discussion re- 
lating to undergraduate work in the field of Electronics, most of 
the time being devoted to discussion relating solely to the field of 
communication, to a few items of specialized subject matter pre- 
sented in graduate courses by a few institutions, and to electrical 
engineering curricula in general. He was of the opinion, however, 
that the conference should have been very satisfactory to those in- 
terested in telephony and radio, and especially attractive to those 
engaged in graduate instruction in these fields. 

Dean R. L. Sackett reminded the group that methods of teach- 
ing and not technical information were the objectives of the con- 
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ferences. He stated that a formal invitation had been extended 
to the S. P. E. E. to hold its convention at Penn State in 1936. 

Professor L. 8S. Rhodes spoke of the Fluid Mechanics Con- 
ference. He said that the speakers talked about advanced prob- 
lems in the mathematics of hydraulics and were not presenting 
methods of teaching hydraulics to undergraduates. He thought 
that the conferences had great possibilities and were of more in- 
terest than the general convention. 

Professor F. C. Stewart, who was Chairman of the Conference 
on Heat Flow and Transmission, said that he hoped they had 
stuck to their subject. 

Professor A. E. Neyhart then began the second discussion 
which was on the rest of the facts on correlations between student 
grades in different subjects and graduation average. In a pre- 
vious talk to the group, he had given the results of correlation on 
some 200 cases. Since then 1000 cases have been studied. These 
were from the records of the classes of 1930 to 1934 inclusive of 
the School of Engineering. This correlation has been done by 
departments for all freshman and sophomore subjects, singly and 
by combinations, and for subjects peculiar to course. Professor 
Neyhart reminded the group that the correlation figures were a 
measure of the probable scholastic success at Penn State. In 
answer to a question he outlined the correlation figures: —1 to 0 
means disagreement; 0 to + 1 means agreement; — 1 means per- 
fect disagreement; and + 1 means perfect agreement. He stated 
that Descriptive Geometry has the best correlation, considering 
the number of credits involved, followed by Mathematics, Physics, 
and Chemistry. This orought out the fact that those subjects 
which had objective measure gave the higher correlation. Thus 
English, which is not objective, gives a low correlation, and the 
same is true of the orientation courses. Some correlation figures 
given by Professor Neyhart are as follows: 


Department Mathematics | Chemistry | Ugscriptive | Year 
0.63+0.07 | 0.58+0.10 | 0.610.07 | 0.72+0.04 
0.71+0.05 | 0.73+0.04 | 0.64+0.06 | 0.78+0.04 
E.E...................| 0.7240.03 | 0.68+0.04 | 0.61+0.04 | 0.81+0.02 
0.69+0.07 | 0.71+0.07 | 0.57+0.10 | 0.78+0.05 
CS 0.71+0.05 | 0.71+0.05 | 0.59+-0.07 | 0.82+0.03 


In answer to a question by Dean Sackett concerning the best 
single indicator, or combination, Professor Neyhart said that 
Mathematics and Descriptive Geometry should be watched regard- 
less of department. 
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Professors Hanrahan, Allen and Walker asked about indica- 
tors before the end of the first year. This led to a discussion of 
the comparative tests in English and Mathematics given at Penn 
State to the freshman Engineers. Professor Tebo said that the 
correlation appeared difficult due to the difference in High School 
preparation. Professor O’Donnell told of Registrar Hoffman find- 
ing agreement between success in High School and at Penn State. 

Professor Walker remarked that the objective of all these cor- 
relation studies was to help the student, but that student habit 
in regard to other things than study had a great deal to do with 
his success. 

Professors Doggett, Torrence, Stavely, Bullinger and Rhodes 
rose to the defense of the orientation courses. 

Professor Rhodes then closed the meeting with the remark that 
we had better have another meeting on the subjects of Correlation 
and Orientation, to which Professor Stavely suggested the subject 
of the Student Advisory Capacity of the Engineering Faculty; 
and Dean Sackett added that we are not through with ‘‘Too many 
Engineers,’’ since another paper on this subject had appeared by 
Mr. D. B. Steinman in the Journal of the Association of Profes- 
sional Engineers of New York State. 

ALBERT P. PowELL, 
Secretary 


The Southeastern Section of the S. P. E. E. was called to order 
by the temporary Chairman, Dean Floyd Field, at 11 A.M., June 
24,1935. This meeting was arranged in connection with the forty- 
third annual meeting of the S. P. E. E. held at Georgia Tech, June 
24 to 27. The following colleges and representatives were in at- 


tendance. 


North Carolina— 
University of North Carolina, Chapel Hill, N. C. 
E. W. Winkler, Wm. J. Miller 
Duke University, Durham, N. C. 
R. 8. Wilbur. 
Louisiana— 
Tulane University, New Orleans, La. 
Douglas S. Anderson, W. B. Gregory, C. W. Ricker, D. 8S. Elliott, 
James M. Robert. 
Louisiana State University, Baton Rouge, La. 
Hamilton Johnson, L. J. Lassalle, G. F. Matthes, T. W. Neff, B. W. 


Pegues, F. F. Pillet, Geo. H. Simon, M. B. Voorhies. 
Alabama— 
University of Alabama, Tuscaloosa, Ala. 
J. R. Cudworth, Geo. J. Davis, Jr., Fred R. Maxwell. 
South Carolina— 
Clemson College, Clemson, S. C. 
E. L. Clarke, 8, B, Earle, D. H. Shenk. 
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Georgia— 
Georgia School of Technology, Atlanta, Ga. 
N. C. Ebaugh, J. L. Ellis, Dean Floyd Field, Dean D. P. Savant. 
Maryland— 
University of Maryland, College Park, Md. 
8. 8. Steinberg. 
Kentucky— 
University of Kentucky, Lexington, Ky. 
C. C. Jett. 
University of Louisville, Louisville, Ky. 
D. M. Bennett. 
Virginia— 
University of Virginia, University, Va. 
Dean W. 8. Rodman. 
Florida— 
University of Florida, Gainesville, Fla. 
Dean B. R. Van Leer. 


The Chairman presented a brief review of the former meetings 
of these representatives and followed the instructions of the group 
which met at Georgia Tech November 9 and 10, 1934. The author- 
ity had been secured from the Council of S. P. E. E. for the organi- 
zation of a Southeastern Section of the S. P. E. E. 

The Chairman then read the constitution, which upon motion, 
was carried unanimously to be adopted as the constitution of the 
Southeastern Section of the S. P. E. E. 

ConsTITUTION and By-Laws adopted for the Southeastern Sec- 
tion of the S. P. E. E., June 24, 1935. 


CONSTITUTION 
ARTICLE 1 
Name and Purpose 


Section 1. The name of this organization shall be the Southeastern Sec- 
tion of the Society for the Promotion of Engineering Education. 

Section 2. The purposes of this Section shall be in accordance with those 
for the National S. P. E. E. 


ARTICLE 2 


Membership 


Section 1. Membership in this Section shall be any members in good 
standing in the National 8S. P. E. E. Any persons interested in Engineering 
Education will always be welcome at the meetings of this Section, 


ARTICLE 3 


Dues 


Section 1. This Section shall have no fixed dues. It shall be financed 
by contributions from the individual members whenever such contributions 
become necessary by vote of the Section. 
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ARTICLE 4 
Officers 
Section 1. The officers shall be a Chairman, a Vice-Chairman, and a 
Secretary elected annually, and each will serve until their successors have been 
elected. 
ARTICLE 5 
Meetings 
Section 1. Regular meetings shall be held annually at such time and 


place as the Section shall vote from time to time. 
Section 2. Other meetings may be called at the discretion of the officers 


of the Section. 
Section 3. A quorum shall consist of a majority of the Engineering 
schools represented in the group indicated as the Southeast. 


STATES AND COLLEGES IN SOUTHEAST SECTION 


Alabama— 


Alabama Polytechnic Institute, Auburn 

University of Alabama, University 
North Carolina— 

Duke University, Durham 

University of North Carolina, Chapel Hill 

N. C. State College, Raleigh 
South Carolina— 

The Citadel, Charleston 

Clemson College, Clemson College 

University of South Carolina, Columbia 
Florida— 

University of Florida, Gainesville 
Kentucky— 

University of Kentucky, Lexington 

University of Louisville, Louisville 
Louisiana— 

Louisiana Institute, Lafayette 

Louisiana State University, Baton Rouge 

Tulane University of Louisiana, New Orleans 
Maryland-— 

Johns Hopkins University, Baltimore 

University of Maryland, College Park 

U. 8. Naval Academy, Annapolis 
Mississippi— 

University of Mississippi, University 

Mississippi State College, State College 
Tennessee— 

Tennessee Polytechnic Institute, Cookeville 

University of Tennessee, Knoxville 

Vanderbilt University, Nashville 
Virginia— 
Virginia Military Institute, Lexington 
Virginia Polytechnic Institute, Blacksburg 
University of Virginia, University 
Washington and Lee University, Lexington 
Georgia— 
Georgia School of Technology, Atlanta 
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ARTICLE 6 
Amendments 


Section 1. This constitution may be amended at any regular meeting by 
a majority vote of the members present provided a quorum is present and 
provided notice has been sent in writing to the members at least two weeks 
in advance of the date of the meeting. 


By-Laws 


Section 1. The Chairman of the Section shall be ex-officio a member of 
all committees. 

Section 2. The officers of the Section shall constitute the executive com- 
mittee and the program committee. 

Section 3. Officers shall be elected at each annual meeting to serve until 
their successors have been elected and qualified. 

Section 4. These by-laws may be amended at any regular meeting by a 
majority vote provided a quorum is present. 


The Section then elected the following officers to serve for the 
balance of this year: Chairman, Dean Floyd Field, Georgia Tech; 
Vice-Chairman, Dean L. J. Lassalle, Louisiana State University; 
Secretary, Professor N. C. Ebaugh, University of Florida. 


The Chairman then announced Dean Van Leer who reported for 
the committee which was appointed in November to secure data 
concerning five-year courses. He made the following report for 
the committee. 


CoMPILATION OF RESULTS OF QUESTIONNAIRE CONCERNING F'VvE- 
YEAR CURRICULUM FOR ENGINEERING SCHOOLS SOUTHEASTERN 
Section, S. P. E. E. 


Questions Asked 


1. Do a majority of the engineering faculty of your institution believe a 
five-year curriculum would be desirable for Engineering students? 

2. Would you be willing to endeavor to have such a program adopted for 
your institution if a majority of other Seeenners engineering schools would 
agree to such a program? 

3. Is 1940 an appropriate year in which to make such an agreement 
effective? 

4. Would your faculty favor an arrangement of this kind: 

(a) For the completion of 64 er. hrs. of undergraduate collegiate work 
the awarding of the Junior certificate in Engineering? 

(b) For the completion of 128 er. hrs. of undergraduate collegiate work 
in engineering the awarding of the B.S. in Engineering (B.S.E.) ? 

(ec) For the completion of 160 er. hrs. of work, 32. cr. hrs. of which would 
be specialized in a particular field, the awarding of the B.C.E., B.E.E., ete.? 


Number of questionnaires sent out .........-.--+-++++: 33 
Number of replies received 26 
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SOME REFLECTIONS ON THE ENCLOSED QUESTIONNAIRE 
By W. 8. RODMAN 


I feel that on the whole the results achieved by the questionnaire are en- 
couraging rather than discouraging from the viewpoint of those of us who 
favor a lengthened curriculum for the proper training of those students of 
engineering who may properly anticipate a responsible place in their lifework. 

The return of 26 out of 33 with 24 making some definite return is a goodly 
sign that the questions raised were of sufficient general importance to bring 
an answer. f 

The indication that more than half of those replying would undertake to 
set up such a lengthened program if it should be rather generally adopted is a 
long step toward obtaining the object, which I believe would have been quite 
impossible a few short years ago. 

It is undoubtedly true that there is much confusion with regard to the 
objectives which are in mind. Indeed this confusion is rather widespread 
and it is evident that little can be accomplished in respect to a changed cur- 
riculum until these objectives have been considerably clarified. This question 
of objectives is being given a great deal of attention by Dean Doherty’s 
Committee and the report of that Committee at Atlanta should be of vital 
interest to all of us concerned in this particular study. 

Much missionary work remains to be done before we may hope to even 
approach our goal, but sentiment is crystallizing rapidly and I regard the 
present outlook as hopeful and as distinctly indicating the desirability of a 
continuation of study and effort to bring about a new dispensation in -the 
field of professional engineering education. 

I believe a study of the returns will show rather clearly that many of those 
institutions now opposed to the plan of a five-year course are essentially those 
whose faculty contacts with the 8. P. E. E. and its findings have been meagre 
to say the least. In this respect I feel that many are yet unaware of a chang- 
ing sentiment and have not as yet grasped the full significance of recent 
trends. 

It is further clear that in some cases the report as indicated does not 
mirror the real faculty sentiment, but rather gives a horse-back judgment of 
perhaps one man, perhaps the Dean alone. I am confident that several of the 
returns were never given sufficient faculty study to bring out a real consensus 
of opinion. 

It will be noticed that on the questionnaire all the institutions in Texas, 
for example, with the exception of the University of Texas, indicate their 
opposition to the five-year curriculum. It is interesting in this connection to 
have the following statement which I received from Professor Correll of the 
University of Texas a few days ago, after a meeting of the Texas Section of 
8. P. E. E. at Lubbock where the content of the Electrical Engineering cur- 
riculum was discussed at length. 

‘*From this discussion I believe the opinion is growing each year that the 
five-year curriculum must be resorted to in order to give adequate fundamental 
training in electrical engineering.’’ 

I submit that such straws show distinctly a positive trend which needs 
merely careful fostering to show increasing strength within a very reasonable 
time. 

Doubtless you have also noted a recent address by Past-President Wick- 
enden in which he speaks of ‘‘The Second Mile’’ as a necessity for preparing 
properly those who may aspire to real leadership in the engineering profes- 
sion. He does, however, still maintain that for the average man a four-year 
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program should be sufficient, and favors a common program for both types 
with the exception of the last year. I cannot agree with the latter sugges- 
tion, although that idea seems to be in the mind of several other well known 
leaders. Such a program seems far too difficult to set up adequately and I 
personally prefer a differentiated training with all the difficult problems which 
such a set-up would encounter by reason of the general attitude on the part of 
nearly all institutions giving engineering training that they must each train 
for the highest, thus leaving those who should receive an intermediate program 
quite out in the cold with nowhere to go. 

I feel very frankly that there are too many institutions attempting the 
impossible in the way of engineering training at present, while recognizing 
the almost insuperable difficulties in the way of getting any of them to be 
content with a more modest coverage. 

It is rather evident that much as we might desire it there will be small 
possibility of getting real action along the new lines as early as 1940. I be- 
lieve that the activities of the ECPD about to be inaugurated in connection 
with some accredited scheme may help to clarify some of the difficult points. 

The question of degree practice leads to no really definite end as revealed 
in the questionnaire, but here again I feel that much may be hoped for fol- 
lowing the Committee Report at Atlanta which Dean Leland is to make. 

The questionnaire was worth while. The question should be strongly 
pushed. Many persons may receive quite a surprise when the snow-ball really 
gets under way as I feel it well may shortly. 


Upon motion, passed unanimously, report was received and the 
committee discharged. 

After considerable discussion: which indicated the following 
possibilities ; first, a straight four year engineering course for the 
high grade students; second, a five year course required by the 
lower grade students because of inferior mental caliber; third, a 
straight five year course required because of the addition by the 
powers of the administration of courses in economics, humanities, 
ete.;-fourth, the increase of engineering subjects as well as eco- 
nomics, humanities, ete., requiring five years for all students: it 
was moved and carried that a committee of three be appointed to 
continue the observation of experiments and practices a!ong the 
above lines in our engineering schools and to make report again at 
our next meeting. Committee: Dean Van Leer, Dean Rodman, 
Dean Lassalle. 

It was moved and carried that the matter of time and place of 
the next meeting be referred to the executive committee. 

Professor D. C. Jackson, Jr., Chairman of the Kansas-Nebraska 
Section, addressed the Conference in a few words of encouragement 
and good wishes of the Kansas-Nebraska Section for the South- 
eastern Section and urged the importance of continuing and en- 
couraged the work of the Section. 

Fioyp 
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DIVISIONS 


The following officers were elected for the coming year by the 
members of the Civil Engineering Division: 


Name Address Term Expires 
Fred L. Plummer Case School of Applied Science, 
(Chairman) Cleveland, Ohio 1936 
H. C. Bird Duke Univ., Durham, N. C. 1938 
(Secretary) 
Frank Kerekes Iowa State College, Ames, Iowa 1936 
L. E. Grinter Texas A. & M. College, College 
Station, Texas 1937 
K. C. Reynolds Mass. Inst Tech., Cambridge, Mass. 1937 
H. E. Babbitt Univ. Illinois, Urbana, Ill. 1938 


The Executive Committee of the Machine Design Division for 
1935-36 consists of : 


Name Address Term Expires 
F. L. Eidmann Columbia Univ., New York City 1936 
(Chairman) 
V. M. Faires Texas A. & M. College, College 
Station, Texas 1936 
Cc. W. Hamm Univ. of Illinois, Urbana, Ill. 1936 


The organization of the executive committee of the Division of 
Mechanics is: 


Name Address Term Expires 

A. E. Norton Harvard Engineering School, Cambridge, 

(Chairman) Mass. 1936 
F. B. Seely Univ. Illinois, Urbana, Il. 1936 
Z. R. Bliss Brown Univ., Providence, R. I. 1937 

(Secretary) 
W. R. Cornell Cornell Univ., Ithaca, N. Y. 1937 
H. L. Mason Columbia Univ., New York City 1938 
F. T. Mavis Univ. of Iowa, Iowa City, Ia. 1938 
W. J. Cox Yale Univ., New Haven, Conn. 1939 
H. J. Gilkey Iowa State College, Ames, Iowa 1939 
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COLLEGE NOTES 


The largest total enrollment and the largest freshman class 
since 1930 are registered at Case School of Applied Science, Cleve- 
land, this fall. There are 217 freshman, 175 sophomores, 131 
juniors, and 123 seniors, bringing the total to 646. In addition 
there are 28 men taking the post-graduate courses. The 1934 en- 
rollment was 577. There is also a 20 percent increase in the enroll- 
ment of the evening division. 

Professor William R. Veazey, head of the department of chem- 
ical engineering, one of the most prominent and loved members 
of the Case faculty, has resigned in order to take a position on the 
executive staff of the Dow Chemical Company, located at Midland, 
Michigan. Dr. Veazey has been a member of the Case faculty 
since 1907. Since the days of the war, Dr. Veazey has been ac- 
tively engaged in the interests of the Dow Chemical Company, 
undertaking the problem of producing commercially metal mag- 
nesium from byproducts of other processes. Since 1927, he has 
been a director of this company. At Case, his department has 
prospered greatly under his leadership. In addition, he has been 
chairman of the graduate division and of the committee on Busi- 
ness Options, recently added to the Case curriculum. 

University of Illinois—Beginning with September, 1935, the 
four-year curriculum in Metallurgical Engineering goes into full 
effect. This curriculum was opened to freshmen and sophomores 
in 1933, and to juniors in 1934. To care for the advanced courses, 
H. B. Wilder (M.A., Ohio State, 1928; D.Se., Harvard, 1933) has 
been appointed Assistant Professor of Metallurgical Engineering. 
Dr. Wilder has taught at Mt. Union, Ohio State, Case and Harvard, 
and has a splendid background of industrial experience. For the 
last two years he has been with the research laboratory of the 
American Steel & Wire Co. at Cleveland. 

A new laboratory for metallurgical work will be completed 
within the coming year, a $50,000 appropriation having been al- 
lowed by the legislature—the only building project approved. 
This laboratory will be built as a wing to the present Mining 

Laboratory, and will be about 100 feet by 42 feet, two stories high. 
University of Maine. —Hugh D. Chase (S.B. Massachusetts In- 
stitute of Technology 1931; S. M. 1932) formerly Instructor of 
Civil Engineering has been appointed Assistant Professor of Civil 
Engineering. John G. L. Caulfield (B.S. Maine 1924; M.S. 1926) 
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formerly Instructor of Pulp and Paper Technology has been ap- 
pointed Assistant Professor of Pulp and Paper Technology. 
Stanley Young replaces Neil Calderwood as assistant in freshman 
personnel work. Mr. Young will also work this year for the M.S. 
degree in Mechanical Engineering. 

L. C. Jenness, Associate Professor of Chemistry, has been ap- 
pointed Acting Head of the Department of Chemistry and Chem- 
ical Engineering for 1935-36. Professor Jenness was located 
during the summer with the experimental plant of the Intermetal 
Corporation at Newark, N. J. in connection with the commerciali- 
zation of some research projects carried out in part at the Univer- © 
sity of Maine. 

C. A. Brautlecht expects to devote considerable time on research 
to determine the economic desirability of large scale production of 
starch from Maine potatoes. In that connection he has made 
several visits to starch plants in the State and some starch and 
alcohol plants in the middle west during the summer. 

Dean Paul Cloke spent some time during the summer studying 
power distribution at the plants of the Union Water Power Com- 
pany and Central Maine Power Company, which develop power 
form the Androscoggin River, supplying the industries of Auburn 
and Lewiston. He was the guest of Mr. Paul Bean, Chief Engineer 
of the Union Water Power Company. 

Professor Weston S. Evans, of the Department of Civil Ea- 
gineering, made an extensive study of the grades received by 
Sophomore students in the Comprehensive Examinations in Math- 
ematics, Physics and Chemistry. Professor Arthur 8. Hill, of the 
Department of Electrical Engineering, continued his research work 
for the Reliance Electric and Engineering Company of Cleveland, 
Ohio. Professor I. H. Prageman, of the Department of Mechan- 
ical Engineering, made an extensive tour of the western part of the 
country during the summer. Among places visited were the Bon- 
neville Dam on the Columbia River and the Boulder Dam on the 
Colorado River. 

The Maine Technology Experiment Station issued during the 
summer Volume II of the Bulletin, ‘‘Survey of Road Materials and 
Glacial Geology of Maine’’ by Professor H. Walter Leavitt of the 
Department of Civil Engineering, University of Maine, and Ed- 
ward H. Perkins, Professor of Geology at Colby College. Volume 
I of this bulletin was published last year. The Maine Technology 
Experiment Station expects to publish soon a bulletin on highway 
safety, An Investigation of the Effectiveness of Stop Signs and 
Stated Speed Slow Signs at Highway Intersections Having Ob- 
structions of View’’ by Rufus Guy Jasper. Several alterations 
made in Aubert Hall during the summer improved working fa- 
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cilities appreciably. In addition to an improved pulp and paper 
laboratory, some of the general chemistry laboratories were in- 
creased in capacity and space in the basement was made suitable 
for work of an engineering operation nature. 
Northeastern University—A. New Laboratory Facilities. 1. 
During the summer the University has considerably increased its 
laboratory areas and equipment. A new chemical engineering 
laboratory, equipped for experimentation in the unit processes on 
a semi-plant scale, has been installed under the supervision of Pro- 
fessor Chester P. Baker. The storeroom and workshop of this 


‘laboratory have been equipped with materials and tools for the 


construction of apparatus for thesis work. 

The distillation equipment consists of a. 24” steam-jacketed 
kettle connected to an 8” fractionating column of 15 plates, a con- 
denser, and two enclosed receiving tanks. The equipment is 
designed to operate under vacuum or pressure, while the fractionat- 
ing column is so constructed that it may be used as an absorption 
tower. 

For the study of evaporation and drying there are three units 
available: a Carrier Processing cabinet, a vacuum shelfdryer, and 
steam drying rolls for the drying of pastry materials. Filtration 
will be studied with the aid of a Sweetland filter press, an Oliver 
pressure filter, a rotary vacuum filter, and a plate and frame filter 
press. 

The crushing and grinding equipment available is a jaw 
crusher, a Sturtevant sample grinder, a Simpson rotex sifter, and 
a Ro-Tap testing sieve shaker. A Pneumatic Air Classifier will 
aid in the separation of extremely fine particles. Mixing opera- 
tions will be carried out in a Simpson intensive mixer for solids 
and pastry materials, or in the steam-jacketed mixing kettles for 
the liquids. 

Flow of fluids measurements will be made with the common 
measuring devices that are used for this purpose, such as the Ven- 
turi meter, the Pitot tube, and the Standard orifice. A Fletcher 
laboratory centrifugal which is designed to serve as an extractor, 
separator, or a centrifuge, will aid the instructional work in this 
laboratory. 

2. An advanced physics laboratory which will be given over 
especially to research work in electrophysics, spectroscopy, and 
photometry has been equipped under the direction of Dr. Carl F. 
Muckenhoupt, Head of the Physics Department. Apparatus in- 
stalled during the summer and ready for use this fall includes: A 
Lummer-Brodhun eleven-foot bar photometer complete with all 
auxiliaries, Brownian movement apparatus, telemicroscope, Zeiss 
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troscope, General Radio impedance bridge, and an electron oscillo- 
graph, together with necessary instruments, tubes, and other aux- 
iliary equipment. The new laboratory includes a shop for the 
construction of experimental and demonstration apparatus. 

3. A new Cine Kodak Model K camera completely equipped 
together with a 16 mm. motion picture projector have been added 
to the equipment of the Industrial Engineering Department to 
permit experimentation in micro-motion study. Laboratory work 
will be conducted in connection with the course in Methods Engi- 
neering offered by Professor Knowles. 

B. The Faculty Committee on Instruction has approved the 
following changes in engineering curricula to become effective in 
September 1935. The course in General Inorganic Chemistry 
given to all engineering freshmen will be offered three hours a 
week throughout the entire first year. The course in Elements of 
Surveying, formerly required of all engineering freshmen in the 
first semester, will no longer be offered. A re-arrangement of engi- 
neering curricula permits the inclusion of additional courses in 
applied science and affiliated engineering subjects for all engi- 
neering students, without reducing the liberal content of the pro- 
grams of instruction. 

C. Dean Carl S. Ell, who last spring completed twenty-five 
years of service at Northeastern University, was awarded the hon- 
orary degree of Doctor of Science by DePauw University at the 
commencement exercises in June. Dean Ell was graduated from 
DePauw with the degree of Bachelor of Arts in 1909, and also 
holds the degrees of S.B. and M.S. from the Massachusetts Institute 
of Technology and the degree of Ed.M. from Harvard University. 

D. New appointments to the faculty of the Day Division this 
year include that of Albyn Mackintosh, Instructor in Civil Engi- 
neering; Stanley Miroyiannis, Consultant in Biology; Allen D. 
Bliss, Instructor in Chemistry; and Langley U. Morang, Coach 
of Cross Country Track. Mr. Mackintosh is a graduate of Colorado 
College from which he holds the degrees of S.B. (magna cum laude) 
and M.S., and where he has previously taught. Dr. Miroyiannis 
will assist in the development of a biological laboratory and of 
courses in botany and zoology. For the past eight years Dr. Bliss 
has been assistant editor of the Journal of the American Chemical 
Society. He is a graduate of Middlebury College and of Harvard 


University. 
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BOOK REVIEWS 


Practical Mechanics of Motion. J. ¥. Mangold McGraw-Hill Booka 
Co. 
This book should suit the needs of many schools that carry ena 
gineering in their curriculum. The subject covered by this book 
‘‘Kinematices and Kineties,’’ is usually mistreated as to the timg 
allotted. The eight chapters could be covered in the very reg 
stricted course of thirty semester hours, although the usual fortys 
five semester hour course would be more adequate. The abseneg 
of calculus should be an advantage for the specific purpose form 
which the book was written, ‘‘suitable for study in trade and 
evening schools . . . and for use by the technical man seeking team 
review the subject.’’ The absence of calculus permits the reviewam 
of the subject by a great number of technical men that would bem 
otherwise quite hampered. The study of velocity and accelerations mm 
is handled by the use of algebra, trig. and graphs, while the studyam 
involving moments of inertia involve the usual methods of them 
definition of calculus without giving it a name, 7.e., the use of the™ 
process of summation of the differential product of the mass and@ 
the square of the radius of gyration. q 
Since the book is rather short, it follows that the use of this 
book should be accompanied by competent instruction. The many 
illustrative problems are very well organized and graded. All 
material is set forth in a very straightforward manner and seems 
to contain much less ‘‘black magic’’ than other more lengthy texts 

covering the same subject. 


Internal Combustion Engines. V.L. Mauerv, M.E., Dr. A.M. 


This book defines the terms used in quite a concise yet complete 
manner. The use of ‘‘variable specific heats’’ as functions of ab- 
solute temperature is not overemphasized. The review of ‘‘Ther- 
modynamiecs’’ is well presented. The introduction of the variation 
of the exponent upon the press.-vol. diagram as well as general 
methods of finding the exponent are included. 

The omission of obsolete cycles will meet with adverse comment 
from the older school of teachers, however it would be impossible to 
cover to-days ground if the author is compelled to cover all the 
Historical details. 

The author is trending away from the empirical ‘‘rule of 
thumb’’ which has always dominated at the start. The author 
further shows that he has applied no little amount of sense in his 
statement about the present use of the Higher Heating Value. 

The book is very well adapted to a course that is preceded by 
the usual undergraduate course in thermodynamics. q 

STEPHEN J. Tracy, JR. 
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texts 


THOUSANDS of years ago, a skin-clad workman pounded away with 
a cobblestone on a slab of hard rock. In a few years, that slab might 
A be passably square and smooth. 
plete Today, busy machines, supervised by trained workmen, off crisp, 
f ab- ribbons in as would unwind ri 

: n from a spool, shaping the metal to a thousand purposes— to an 
—_ accuracy within a few ten-thousandths of an inch. 


ation 

neral CARBOLOY —a modern tool material developed by General Electric 
research—has made possible this speed, this precision. It cuts materials 

neal hitherto unworkable —cuts faster and holds its edge longer than steel 

a os tools—can be run at red heat without losing its temper. 

the CARBOLOY is only one of the contributions made to improved indus- 

trial processes by GE reseach—research that has saved the public from 

» of ten to one hundred dollars for every dollar earned for General Electric. 
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When you are in the 
market for new up to 
the minute testing 
equipment look to 


TINIUS OLSEN 


The above illustration shows one of our many modern installations, a 
Universal Hydraulic loading, hydraulic-support dial 
indicating testing machine. 


Combines simplicity of construction with accuracy unsurpassed in 
any hydraulic-support machine. 
Standard machine has six inch stroke and needs no pit. 


Valve controlled loading system gives speed from 0.05 inches per 
minute up to 3 inches per minute. 


Hydraulic weighing system independent of loading system. 
One, two, three or more gauges furnished as desired. 
Accuracy within three-quarters of one percent. 


Write for detailed information. 


TINIUS OLSEN TESTING MACHINE COMPANY 
504 NORTH TWELFTH STREET PHILADELPHIA, PA. 
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A Complete Plant 
Under One Roof 


| PRINTING ~ BINDING ~ ELECTROTYPING 


PRINTERS OF 


SCIENTIFIC AND TECHNICAL JOURNALS 
AND BooxKs 


THESES AND DISSERTATIONS 


WorKSs IN FOREIGN LANGUAGES 


Your Book, Journal or Thesis placed with 
us insures that the composition, proof-reading, 

h in consecutive order in one plant 
—established fifty-seven years ago—and 
under the supervision of one management. 


LANCASTER PRESS, INc. 


LANCASTER, PENNA. 
Established 1877 


[Printers of The fournal of Engineering Education] 
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The New Transparent Projection Box 


A 100% Demonstrator of 
SPATIAL RELATIONS 


Six-inch, collapsible student’s desk size. Used with objects up to 
3” in size. Vitalizes your instruction by giving the students a re- 
production of the actual space conditions. ‘‘HE SEES’’ the why 
and wherefore of his ‘‘views.’’ ‘‘It furnishes in admirable form an 
essential element which has been lacking in our training for visuali- 
zation and our conceptions of spatial relations. It reduces geometri- 
cal abstraction to manipulative and experimental basis.’’ pe 


6”-45° STYLE “B” LETTERING ANGLE 


For 25 years the Braddock Lettering Angle has been the favorite 
with progressive drawing teachers. Made to an exacting standard 
of accuracy it combines the highest grade triangle with an essential 
aid to good lettering. It is used to draw accurately and uniformly 
spaced lines for lettering, bill of material, listing of all kinds and 
equally spaced lines for cross-hatching sectional views. Under thé 
student’s hand when he should use it. No need to reach for an 
extra tool. 


ORDER NOW FROM 


THE BRADDOCK INSTRUMENT CO. 
2444 Braddock Ave. Swissvale, Pennsylvania 
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Westinghouse 
EXTENSION COURSES 


Written by our design and application engineers 
whose life work has been and is the subject 
dealt with. 


The rapidly increasing popularity of these courses 
with industrial and utilities personnel and with 
individuals, leads us to offer them for the use of 


students. 


They are arranged for use by individuals, groups, 
or as supplemental to established curriculums and 
cover the following subjects: 


SYNCHRONOUS MOTORS 
INDUCTION MOTORS 
INDUSTRIAL MOTOR APPLICATIONS 
(a) Pumps (b) Metal-Working Machine Tools 
INDUSTRIAL ELECTRONIC TUBES and 
MANUAL OF EXPERIMENTS 
LIGHTNING PROTECTION 
CONDUCTION OF ELECTRICITY IN GASES 
POWER FACTOR CORRECTION 
CIRCUIT BREAKING 
TRANSFORMERS 
METERING OF ALTERNATING 
CURRENT 
ELECTRICAL DISTRIBUTION 
ILLUMINATION 
FOREMANSHIP DEVELOP- 
MENT 


1925 1926 1927 1928 1929 1930 193! 19352 1935 1934 1935 
* Discounts, if ordered in quantity. Write to— 
Industrial Relations Department 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 
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A volume on manufacturing equipment and methods written 
for the engineering student rather than the machine operator. 


Here in compact form is found treatment of practically the 
entire range of up-to-date machine equipment used in the metal 
trades, from smelting to cutting. Types and mechanisms are 
illustrated by more than 200 half tones and cuts. 


517 pages, 514x814, flexible, $4.00 


Send for examination copy on approval 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton, Pennsylvania 
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